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Rhoac DOES sive fervice, 


‘we have no reason to change. 


Here is an instance from life. ‘The Dodge Clothespin Co. write us: 


“We have very little belt troubles in our mill, and attribute this fact principally to the 
fact that nearly all our belts are Rhoads’. We have used nearly every make of belt, but when- 
ever we want to be sure of getting one that will ‘do business’ we always order Rhoads Belting.” 


Woodworking plants, as you know, often have belt troubles. Their work is hard. 


If desired we will send you a copy of this letter, reporting and illustrating a 90 ft. 12 in. 
double Rhoads belt running at high speed over five pulleys with a side vibration of less than 
one-quarter inch. Can you beat that for straightness ? 


These belts are our oak-tanned. Tannate does better still. a 


J. E. Rhoads & Sons 


PHILADELPHIA: 12 N. Third St. NEW YORK: 102 Beekman St. CHICAGO: 322 W. Randolph St. 


Factory and Tannery: Wilmington, Del. { : 


LIC 
NOVEMBER 7, 44 
; 
° . 
66 


Selling—P O W E R—Section _ November 7, 1911 


Great 
Proposition 


Wouldn’t you like to have a boiler tube 
cleaner that removes every bit of scale—not 
merely some of it—a tube cleaner that is easy 
to operate—that does rapid work—that is 
built on such simple principles, and so strong, 
that it will outlast any three cleaners of other makes? We want you to try out the 


Dean Boiler Tube Cleaner 


in one of your boilers. Give it the severest kind of a test and if it doesn’t measure 
up to what you think a good boiler tube cleaner ought to be, you may box it up 
and return it at our expense—and there the transaction ends. 


We'll loan you the DEAN, free of charge, for the trial—and you may try it at 
your own convenience—we won’t rush you. 


The Dean removing scale from the tube of a 
water tube boiler. 


The Dean removing scale from the tube 
ofa return tubular boiler. 


Another thing—after you have paid for the Dean we give you six months’ time 
= in which to note the saving—actual saving—you have made, and if the tool hasn’t 

! paid for itself in that time you may return it even then and we'll refund the 
purchase price promptly. Shall we send you a Dean on these terms? 


The Engineer 


The coming engineer—the man who will command the highest wages 
and be in greatest demand—MUST be a COz engineer. 

He must know how to make use of flue gas analysis as an aid in building 
up furnace efficiency. 

The CO, engineer knows when the method of firing is wrong, when the 
e draft is not properly regulated, when surplus air is ¢ntering the furnace. 


That means that he can correct the faults—and save avoidable loss due 
to these conditions. 


The Hays Improved Gas 
Analysis Instrument 


makes this flue gas analysis business extremely simple and inexpensive. 


There's nothing intricate about the appa ratus—a fireman can operate it. 
It is sold at a price within the reach of any man’s pocket book. 


And it will DO THE WORK. IV rite for cataloguc. 


The Wm. B. Pierce Company 
Jewett Building, Buffalo, N. Y. 


Chicago Office, 801 Steinway Building 
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KEYSTONE GREASE 


one LUBRICAT 
PHILADELPHIA 


They’re Going Fast, Better Send To-da 


For the can of Keystone Grease, the 
Brass Grease Cup and the Engineer’s Cap 


And the reason they are going so fast is that engineers everywhere are eager 
to seize this splendid opportunity of trying Keystone Grease on their own engines 
and machinery. They want to test and prove this famous lubricant, about which 
they have heard so much for years, for themselves. 

You take advantage of the offer, too, and see how easily Keystone — is 
applied to the bearings in pressure grease cups and stays on the bearings until 
used up, no dripping and running over the floor and engine; that it is a scientific 
production containing nothing but high grade refined petroleum oils which never 
become rancid or decomposed and never gum up the bearing. 

The coupon brings the free can of Keystone Grease, 
Grease Cup and Cap. Fill it in and return now! 


Executive Office and Works 
2ist, Clearfield and Lippincott Streets . Philadelphia, Pa. 
Branch offices and warehouses in the principal cities of the United States. 
Agencies in the principal countries throughout the world. 
No Connection With The Oil Trust 


A SAMPLE FREE 


KEYSTONE LUBRICATING CO., 


Please send us a large size sample of Keystone Grease, sufficient for testing purposes, and one Brass Grease Cupand Free Engineer’sCap. 
it is thoroughly understood that no charges whatsoever will be made for sample, cup or cap,and all express charges will be paid by you, 
Name of bearing where sample will be tested 


City State 


a: 
| 
= 
0 
| 
U.S. PAT: OFF. 
ens 
== — \ 
‘ A\ Wu WA ~ 
\S @ fi {Ny | 
| 
Ae 
‘ 
Size cap required. +) CUT OUT THIS COUPON AND MAIL IT TO-DAY Dept. B--11-7-11 ‘ 
/ 


4 Selling—P O W E R—Section November 7, 1911 


LUNKENHEIMER 


“RENEWO” VALVE 
WHAT THE ‘‘RENEWO” IS 


: A valve that remains tight longer than any other. Should 
it ever leak, it can be repaired without any expense other 
than a slight amount of labor necessary to renew the seating 
surfaces. If any part (no matter what) is damaged or worn, 
it can be RENEWED with little labor or expense. This 
| must be conceded by anyone having had even the Slightest experience in the use of 
| valves as the attainment of VALVE PERFECTION, or as nearly so as is possible. 


Why the ‘‘RENEWO”’ is Properly 
| Called ‘‘VALVE PERFECTION” 


BECAUSE it is so designed that it is practically indestructible. BECAUSE only the highest 
grade of bronze and nickel composition is used, insuring its durability. BECAUSE it is made by 
skilled mechanics in the most up to date valve factory in the world. BECAUSE the rigid inspec- 
tion system controlling every item of its manufacture from the receipt of the raw materials up 
to the very minute the finished valve leaves the factory, insures as perfect a product as any 
human agency can develop. And BECAUSE it is made by THE LUNKENHEIMER 
COMPANY, and is the result of half a century’s experience in valve design and manufacture. 


IMPORTANT DETAILS OF CONSTRUCTION 


PRESERVATION OF__ The greatest wear on the seating surfaces 
SEATING SURFACES ofa vaive, caused by ihe tremendous velo- 
city of the steam, takes place when the valve is nearly closed. To 
reduce this wear the disc in the ““Renewo” valve is provided with a 
projecting lip on the bottom, which enters the seat ring at the prop r 
time, and permits only a very fine spray to flow between the seating 
surfaces. This spray thoroughly cleanses these parts, removing any 
dirt or grit that may have lodged on them, thereby preventing them 
from becoming marred when the valve is tightly closed. 
SEATING SURFACES __ Should the seating surfaces become worn, 
REGRINDABLE they can be quickly and easily renewed, 
repeatedly, without purchasing new parts or necessitating the re-= 
moval of the valve from the connecting pipes. 
-ALL PARTS ___ This refers to every part of the valve, making the 
RENEWABLE = “Renewo”’ practically indestructible, and present= 
ing a valve that will last as long as its connecting pipe. 
MATERIAL—The Lunkegheimer ‘‘Renewo”’ valve is much heavier 
than any competing article, which means more metal, and con- 
sequently greater strength, and it will safely withstand the pressure 


for which it is guaranteed. The high-grade bronze used contains 
a high percentage of copper and tin and it is made to our own 
formula, the composition varying according to the location in the 
valve and the duty of the various parts. 

The renewable seat ring is made of a hard, close grained nickel 
composition, the very best material obtainable for this purpose. 
WORKMANSHIP— The elegant and finished appearance of the 
“Renewo” valve shows at a glance the very highest type of work- 
manship. Only skilled mechanics are employed, and, aided by 
machinery of special design, the accurate and rapid production of 
the valve is insured. 

VARIOUS PATTERNS ___ The ‘“‘Renewo”’ is made in two weights, 

AND SIZES known as the medium and extra heavy 
patterns. The medium pattern is guaranteed for working pres= 
sures up to 200 pounds per square inch, and the extra heavy 
pattern for 300 pounds. Every valve is tested under conditions 
more severe than occur in practice at these pressures and therefore 
we can safely guarantee its use. The valve is made in sizes 
ranging from | io 3 inches inclusive. 


“MOST supply houses sell them-—yours Can they DONT or WONT —tell US” 


THE LUNKENHEIMER COMPANY 


Largest Manufacturers of High-Grade Engineering Specialties in the World 
GENERAL OFFICES AND WORKS, 


CINCINNATI, OHIO, U. S. A. 


NEW YORK 
64-68 Fulton St. 


CHICAGO 
186 N. Dearborn St. 


BOSTON LONDON, S. E. 
138 High St. 35 Great Dover St. 
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was inspecting some repair work in 

one of the large school buildings of 
about 60 class rooms in a large Eastern 
city when the temperature outside was about 
15 degrees above zero. 


A representative of a contracting firm 


The attendant was complaining that he had 
to start the heating apparatus in order to have 
the building comfortable, Monday morning. 


The representative, in great surprise, asked 
the janitor if he was not in the habit of 
operating the heating system in this kind 
of weather continuously, even when there 
were no sessions? “Oh, no,” he replied, 
“except for banked fires, it is only in such 
weather as this that we run for several 
hours before school opens and, of course, dur- 
ing school sessions.” 


Imagine a commercial building of this 
size with the heating system practically 
inoperative for such a long period and esti- 
mate the extra boiler power required to 
supply sufficient steam in a few hours to 
replace the heat radiated through the floors 
and walls. This explains why there were 
three 54-inch boilers in the building, all ope- 
rating on a gravity-return heating system 
with slow fires and a steam pressure of from 
o to 5 pounds. 


‘There seems to be a great aversion to 
designing heating systems for school build- 
ings that require any skill to operate, not- 
withstanding the fact that the horizontal 
tubular boiler is built precisely the same, 
whether to be operated at 5 pounds pres- 
Sure or 100, and the fuel to be handled will 
be greater in proportion for the low-pressure 
arrangement. 


It would be a large commercial building 
that would require boiler capacity to the 


above extent for the power and heating 
combined. 


Why should large school buildings be 
equipped with apparatus of the house-heat- 
ing type and operated in the same manner, 
any more than horizontal tubular boilers 
should be used in large public-service power 
stations? 


Why not operate and equip large schools 
with the same plant arrangement as for 
large buildings of other types, burning the 
lower-priced grades of coal, and operate 
the boilers at their full capacity under 
higher pressure, with efficient attendants on 
duty at all times? — 


The enormous fresh-air supply required 
only during sessions is an added reason 
why this method would prove more economi- 
cal. The higher boiler pressure enables the 
same boiler to carry loads of wider variation. 


In the school previously referred to, large- 
size anthracite coal such as is used in the 
family furnace at $6 per ton is burned, 
and about twice as much boiler capacity is in- 
stalled as would be needed at higher pressures. 
The city pays for the extra boilers and at- 
tendant repairs as well as the coal wasted 
in handling and,forcing the extra fires. 


The janitor, who is a licensed engineer, 
receives in some cases a lump sum for the 
labor; the day fireman is a cleaner most of 
the time and the night fireman is dispensed 
with altogether, at a saving of about the 
cost of one-third ton of coal per day. 


The article on other pages in this issue 
shows how a school may be arranged at a 
lower first cost to operate with the same 
economy as a commercial building with the 
expenditure of a very few dollars for effi- 
cient help in the fire room. 
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A Modern Mine Power Plant 


Witherbee, Sherman & Co., operating 
magnetite mines at Mineville, N. Y., are 
equipped to produce over 1,000,000 tons 
of high-grade ore annually. A_ small 
percentage of the output is shipped with- 
cut milling, averaging about 60 per cent. 
iron and 1.3 per cent. phosphorus, while 
a greater proportion of the ore hoisted 
is concentrated electromagnetically, the 
iron content being raised to 65 per cent. 
and the phosphorus reduced to 0.75 per 
cent. Special high-grade concentrates 
can, if required, be milled to 71 per cent. 
iron and 0.17 per cent. phosphorus. 

To operate economically the several 
mines, each so located that individual 
hoists, compressors and _ concentrating, 
plants are necessary, it was deemed ex- 
pedient to install new power plants 
and electrify the entire surface and un- 
derground equipment. With entire elec- 
trification in view, the company has built 
a two-unit turbo-generator plant, 800 and 
1500 kilowatts respectively, at Port 
Henry, N. Y., six miles from the mines, 
and has further installed at a Corliss en- 
gine, 750-kilowatt generator plant at 
Mineville, a 750-kilowatt, low-pressure 
turbo-generator set. Two hydroelectric 
plants at Wadhams Mills and Kingdom 
can be counted upon during a greater 
part of the year for a 675-kilowatt com- 
bined load. 

The Port Henry plant embodies the 
latest practice in a strictly steam-tur- 
bine plant operating condensing and 
using superheated steam. The power 
equipment is noteworthy because of its 
magnitude and its thoroughly. modern 
design. The electrical installation at all 
plants was furnished by the General 
Electric Company, and was under the 
direction of H. Comstock, assistant gen- 
eral manager, and H. F. Pigg, electrical 
engineer. 

The building, roughly T-shaped, of 
concrete and steel construction, was de- 
signed by H. C. Pelton, of New York. 
The floor space, 7500 square feet, in- 
cludes 530 square feet of mezzanine 
floors. Two-thirds of the area is oc- 
cupied by the boilers and the remainder 
by turbines and auxiliaries. The walls 
are 49 feet high to the coping, and are 
windowed to give a generous supply of 
natural light. The cubre contents of the 
building are 373,173 cubic feet, and it 
was erected at a cost of approximately 
$87,500, or 23'4 cents per cubic foot. 


HANDLING OF COAL 


No. 2 buckwheat anthracite coal is 
used as fuel, of which 11 tons, with 
proper draft and fired on suitable grates, 
will equal the steaming value of 10 tons 
of bituminous. The total cost of a ton 
of this fuel delivered to the plant is 
$2.65 (which includes 15 cents per ton 


By Guy C. Stoltz * 
and Samuel Shapira T 


The new power plant of 
Witherbee, Sherman © 
Co., located at Port Henry, 
¥., ts equipped with 
1864 horsepower of water- 
tube boilers provided with 
superheaters, turbine blow- 
ers and damper regulators. 
The main units are four- 
stage Curtis turbo-genera- 
tors. 


*Chief engineer, Witherbee, Sherman & Co., 
Mineville, N. Y. 


+Mining engineer, Witherbee, Sherman & 
Co., Mineville, N.Y. 

for unloading) while the cost for 
bituminous is $3.92 per ton. The coal 
gondolas from the Delaware & Hudson 
main line are pushed up an eighth-mile 
spur and dumped between the concrete 
bents of a trestle 100 feet long, on the 
north side of the building and 25 feet 
distant from the front of the boilers. 


Fic. 1. PorT HENRY, N. Y., PoweR PLANT 


At present no mechanica! fuel-handling 
system has been installed; several meth- 
ods, however, are being considered. All 
coal is now beinz handled in wheelbar- 
rows of 400 pounds capacity, which pass 
over scales to the boilers. Weighing is 
necessary in order to determine the daily 
fuel cost per kilowatt-hour so that an 
intelligent charge may be made at the 
station for power distributed from this 
plant. 


THE STACK 


Natural and forced draft are required. 
The former is obtained by a circular, re- 
inforced, monolithic, concrete stack. The 
stack is situated centrally between the 
line of boiler sets, stands 175 feet high, 
and has an internal diameter of 8 feet. A 
4-inch air space is provided in the lower 
47 feet of the stack, the outside wall 
being 7 inches thick and reinforced 
longitudinally with 1'4x1'4xj,-inch T- 
bars; the inside wall is 4 inches thick 
and is provided with the same reinforce- 
ment, 16 lengths in all being used, while 
the horizontal 5¢-inch round iron bars 
are spaced on 18-inch centers. The out- 
side shell is reinforced with 80 vertical 
bars, the number diminishing to 32 in 
the interval of 65 to 85 feet above the 
surface. The upper 90 feet, which is a 
single shell 5 inches thick, has 16 ver- 
tical bars, together with the 5<-inch iron 
bars on 18-inch centers, equivalent to a 
reinforcement of 0.46 per cent. Around 
the 3x8-foot breeching entrance to a 
hight of 12 feet the stack is lined with 
firebrick. 


BoILER Room 


The boiler room, occupying by far the 
greater part of the building, is 105 feet 
long by 48 feet wide by 49 feet high. The 
floor is of concrete and slopes from the 
side walls to the pipe trenches. 

The equipment consists of six sets of 
Babcock & Wilcox water-tube boilers 
with a combined capacity of 1864 horse- 
power. Four sets of boilers are rated at 
266 horsepower each and the other two 
sets at 400 horsepower each, all being 
equipped with superheaters. The floor 
space occupied by this installation is 
1745 square feet, or 35 per cent. of the 
total boiler-room area. All the boilers 
are provided with No. 3 McClave grates, 
having :*.-inch mesh openings. The grates 
are especially adapted to burn the small- 
er sizes of anthracite, and are so made 
that each row of grate bars is divided in- 
to a front and rear series by means of 
two separate connecting bars, operated 
by twin stub levers and connecting rods, 
with an operating handle adapted to grasp 
either one or beth of the levers in such a 
manner that the front and rear series 
may be operated separately or together. 
In the shaking movement of the grates 
there is no increase in the size of open- 
ings. The grates have an area of 65 
square feet, and a slope of ™% inch per 
foot. 


BLOWERS 


Each boiler is equipped with Wing 
turbine blowers to provide forced draft. 
The 400-horsepower boilers are provided 
with two 20-inch blowers, while each of 
the 266-horsepower boilers has a 20- 
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inch blower. With tne aid of the blow- 
ers, 25 per cent. increase in boiler capa- 
city is obtained while using any fair 
grade of fuel. Being operated by a bal- 
anced valve, through a damper regulator, 
the blower is in operation only on a fall 
of steam pressure, thus keeping the pres- 
sure constant within a few pounds. The 
blower is installed in the side wall of the 
boiler, and thus requires no floor space 
or attention aside from oiling. 

A Davis damper regulator is used in 
connection with the Wing blowers. All 


POWER 


working conditions, the two smaller 
pumps are sufficient, the larger pump 
being held in reserve. The water comes 


‘from the condensers in the turbine room 


to a large tank 20 feet diameter and 
18 feet high, open at the top, which 
serves as a storage tank and allows an 
escape of the air which comes with the 
condensed water. The tank is located 
directly in front of the stack in the boiler 
room and is supported on steel legs rest- 
ing on a reinforced-concrete platform 
10'% feet above the boiler-room floor. 


Dotted Line Indicates 
Wall above 
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PIPING 


Superheated steam from each of the 
boilers is taken through a 7-inch, extra- 
heavy pipe, inverted U-shaped, with 12- 
foot spread, and delivered to a 10-inch 
extra-heavy collecting header placed in 
the rear of the boilers and extending the 
entire length of the room. From this 
main header, two 7-inch, extra-heavy: in- 
verted-U pipes take the superheated 
steam to the turbine. This header is 
equipped with five 10-inch, extra-heavy 
bypass gate valves so- placed that the 
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the blowers and main dampers of the 
smoke breeching are connected to this 
automatic regulator, which is guaranteed 
to maintain a pressure within 2 pounds 


of a fixed amount, 160 pounds in this 
case. 


PuMpPs 


Two main pumps, 10 and 6 by 10-inch 
Knowles, and one large Knowles 16 and 
S by 12-inch compound, duplex, pot-valve 
Pump are used to supply the necessary 
water to the boilers. Under ordinary 


The water from this tank is divided to 
flow to two Cochrane 1000-horsepower 
feed-water heaters, each having a 5-inch 
suction outlet, a 10-inch exhaust outlet, 
a 10-inch exhaust inlet and a 3'-inch 
waste pipe, which also rests on the plat- 
form. The Cochrane heaters receive ex- 
haust steam from all the auxiliary pumps 
to heat the feed water. The remainder 
of the feed water is supplied by two 
small Knowles pumps. All pumps are 
tied into the same supply system and a 
4-inch pipe line is used for boiler feed. 


steam may be taken from any set of 
boilers or all, according to the need of 
the plant. Running parallel with the main 
superheated-steam header is a 2'%-inch 
auxiliary saturated steam header, from 
which proper leads are taken to the 
auxiliaries. Extra-heavy piping and fit- 
tings are used on all the superheated 
lines, and heavy piping and fittings on 
all other steam lines. The superheated- 
steam pipes are covered with 85 per cent. 


magnesia blocks 1 inch thick and 3 inches 


wide, and with double standard thickness 
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sectional covering; the outer layer is of 
asbestos sponge felt, and the total thick- 


~ ness of the covering is 3% inches. The 


covering for the other steam pipes is 
sectional asbestos fire felt of standard 
thickness. 


SMOKE 


The 4x9-foot smoke breeching is made 
up of No. 10 gage iron plate laid on a 
framework of 2x2x1%-inch angles. 
It is supported by iron brackets from 
the partition wall and is furnished with 
two main dampers, one on each side of 
the stack and near the stack openings. 
These dampers are so hung on ball bear- 
ings that there is the smallest amount of 
friction, and they are free to open and 
close when worked by the Davis regu- 
lator, to which, by means of suitable 
cords and pulleys, the damper arms are 
attached. Besides these two main damp- 
ers, each boiler is provided with hand- 
operated dampers placed at the boiler- 
flue openings and breeching connections. 

At present, ashes are handled with 
wheelbarrows and before dumping they 
are weighed. A McClave-Brooks ash- 
conveyer system is to be installed, and 
this, with the proposed coal-handling 
system, will make the boiler room upto- 
date in every respect. 


TURBINES AND AUXILIARIES 


The turbine room, 38x52 feet, con- 
tains two Curtis four-stage turbo-gen- 
erators, one of 800 kilowatts, 6600 volts, 
running at 1500 revolutions per minute 
and a second of 150 kilowatts and the 
same speed and voltage. Both run on oil- 
step bearings and are controlled by 
hydraulically operated governors. The 
turbines are placed on solid blocks of 
concrete standing 7 and 9 feet respective- 
ly, above the main-floor level. Stairs 
lead to an iron-grate walkway which sur- 
rounds both turbines and extends to the 
north partition wall where are situated 
the oil pumps, separators and other 
auxiliaries. A full-load water rate of 18 
pounds per kilowatt-hour is guaranteed 
on the larger unit and a rate of 18.2 
pounds is given for the smaller turbine, 
running condensing. Steam at 160 pounds 
pressure and superheated 100 degrees 
is delivered to the turbines, while all of 
the auxiliaries operate on _ saturated 
steam. 

Excitation for the turbo-generators is 
furnished by a 35-kilowatt induction 
motor-generator set, and by a 25-kilo- 
watt horizontal single-stage turbo-gen- 
erator; either set has ample capacity to 
supply excitation for both generators. 

The condensing apparatus for the tur- 
bines is of the surface type, and con- 
sists of two circulating pumps and two 
air pumps supplied by the Wheeler Con- 
denser Engineering Company. A _ vac- 
uum of 28 inches is maintained. The 
centrifugal circulating pumps are direct 


connected to vertical high-speed engines. 


The air pumps are of the Edwards ver- 
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tical type, 8 and 20 by 12 inches, and 
deliver the condensed steam to a stand- 
pipe and finally to Cochrane heaters of 
the open type. 

The oil from the step bearings runs 
to a collecting tank of 100 gallons capa- 
city, from which it is delivered by a 
Knowles pump to a Niles filter of 600 
gallons capacity, where oil and water 
separation is effected. If necessary, the 
oil can be heated to lessen its density 
before filtering. The filtered oil is then 
delivered to one of two step pumps; both 
are Dean, 4 and 2% by 6-inch, outside- 
packed plunger type, and operate at 350 
and 425 pounds pressure respectively. 
The oil from the tank is delivered to an 
overhead reservoir at 130 pounds pres- 
sure by two Blake 3x4-inch duplex oil 
pumps, piston type. From the receiver 
the oil flows to the hydraulic governor 
and to the top and middle bearings of 
the main turbines through bafflers. 

The larger turbine is cooled by forced 
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being covered with removable cast-iron 
plates. One 30-ton Brownhoist crane 
is installed in the turbine room. The 
entire equipment in this room can be 
operated by one engineer and one oiler 
for each shift. The entire cost of equip- 
ment at the plant was approximately 
$160,000 installed. 


PowER TRANSMISSION 


Three-phase current at 6600 volts is 
sent from the plant over a double trans- 
mission line, two sets of three wires each 
No. 000 and No. 00 Brown & Sharpe 
gage. The lines are strung on wooden 
poles fitted with standard crossarms, pro- 
vided with locust pins and porcelain in- 
sulators. All highway crossings are pro- 
tected by safety aprons strung from pole 
to pole. Leaving the main building, the 
transmission lines run through a small 
building of monolithic concrete which 
contains lightning arresters of the shunted 
multigap type. 


Minune Jouane 


Fic. 3. TURBINES AT THE WITHERBEE-SHERMAN PLANT 


ventilation effected by a disk fan which 
is mounted on the main shaft. The 
stator and rotor on the smaller unit are 
cooled by a fan circulation piped to the 
generator. 


A 20-kilowatt horizontal single-stage 
turbo-generator set provides for lighting 
the building and yards. A mezzanine 
floor 9 feet above the main floor is built 
against the south wall of the room to re- 
ceive the switchboard. One of the switch- 
board panels is for the exciter, one for 
the regulator, two for the generators and 
two for the lines. The cells for oil 
Switches, transformers for motor-gen- 
erator sets, exciters and all high-potential 
wiring are located under the switch- 
board floor. All piping, where possible, 
is distributed to the units through con- 


crete trenches in the floor, the trenches 


TRANSFORMING STATION 


At Mineville, before entering the trans- 
former station, the high-potential lines 
run through the A & B distribution sta- 
tion, in which is installed a second set 
of arresters of the multigap type. Be- 
yond the arresters and disconnecting 
knife switches the lines are carried 
through automatic overload switches and 
then to the main transformer station. 

The station, of red brick and mono- 
lithic concrete, is 20x20 feet. It con- 
tains three 500-kilowatt, 6600-3300 air- 
cooled transformers, of the same type; 
also four Sturtevant fans directly driven 
by 2-horsepower, 110-volt induction 
motors for supplying the cooling air. 
From this station the lines are taken to 
the main distribution station located in 
the A & B hoist and compressor house. 
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Pulleys for High Speed Belts 


It is well known among those who 
have had experience in operating belts 
that when the belt speed is high, difficulty 
is encountered in maintaining the proper 
speed ratio between the driving and 
driven pulleys. The speed of the driven 
pulley falls below what it should be ac- 
cording to the figures obtained from the 
formula commonly used for figuring pul- 
ley speeds. 

As the correct operation of any ma- 
chine is dependent upon its running up 
to speed, this lagging of the driven pulley 
behind its figured speed causes consider- 
able annoyance, to say nothing of loss in 
machine efficiency. It is particularly ob- 
jectionable because there seems to be no 
rule by which just the proper allowance 
for lagging can be made, thus bringing 
the machine to the right speed, notwith- 
standing the slippage. Then, there is, of 
course, the matter of lost power to con- 
sider. 

There has been more or less difference 
of opinion regarding the cause or causes 
of this slippage, for so it must be termed, 
and a number of theories have been ad- 
va..ced in explanation. The one which 
has gained the most general credence is 
based upon the observation of the fact 
that when a belt operates at a high speed 
it seems to leave the driven pulley so 
that it is often possible to see between 
the belt and the pulley. 

According to this theory the high speed 
of the belt causes air to be drawn in 
under the belt, forming an air cushion 
between the pulley and the belt, upon 
which the belt rides, skimming around 
the pulley instead of coming into close 
contact with its face. This theory holds 
that the rotation of the pulley is due to 
the friction between this revolving air 
cushion and the face of the pulley. 

If this theory is correct, obviously the 
solution of the whole trouble is to do 
away with the air cushion which pre- 
vents the belt from coming into close 
contact with the face of the pulley. 

It would seem that the easiest way to 
accomplish this would be the introduction 
of a small deflecting shield in front of 
the pulley, and so placed that the belt 
would just pass without touching it. If 
any air current existed this deflector 
wculd surely break it up and prevent its 
going under the belt, which it does ac- 
cerding to the theory. If this method 
has ever been suggested, it does not seem 
te have gained any foothold. 

The ‘most popular method of doing 
away with this so called air cushion is 
the use of pulleys the rims of which are 
Perforated to permit the air to pass 
through, or grooved circumferentially to 
Permit the air passing out under the belt. 
A number of manufacturers make and 
exploit these perforated and grooved pul- 


By Karl W. Knorr 


Slippage with high belt 
speeds is not due to an air 
cushion being drawn be- 
tween belt and pulley but 
to the action of centrifugal 
force which stretches the belt 
and tends to make it rise 
off the pulley face. 


leys, but they do so probably because 
there is a demand for them rather than 
because they believe there is any real 
merit in the idea. 

For a cushion of air to force itself be- 
tween a belt and the pulley over which 
this belt operates, it must have sufficient 
pressure to overcome the pressure of the 
belt on the pulley produced by the initial 
belt tension and the load tension. 

In the character of service where high 
belt speeds are more generally used, viz., 
motor and generator work, both the ini- 
tial and the load tensions are, as a rule, 
very high, so that the air must be under 
considerable pressure to lift the belt from 
the pulley. 

For illustration, take a 10-inch belt 
running over a 16-inch pulley. An initial 
tension of 40 pounds and a load tension 
of 60 pounds per inch in width of belt is 
a modest assumption, for in practice the 
figures will run nearer 60 pounds initial 
tension and from 90 to 120 pounds load 
tension. However, for illustration, it is 
desirable that the figures be conservative 
rather than high. Taking the figures as- 


-Sumed, it will be seen that the total pres- 


sure on the pulley per inch in width of 
belt is 140 pounds, this being the sum of 


- the 40 pounds initial, the 60 pounds load 


tension on the tight side of the drive, and 
40 pounds initial tension on the slack 
side of the drive. The belt is 10 inches 
wide, so that the total pressure of the 
belt upon the face of the pulley is 1400 
pounds, and as the projected area of the 
pulley is 160 square inches, the pressure 
of the belt per square inch of projected 
area is 834 pounds. 

In order to form a cushion under the 
belt, the air must not only overcome this 
heavy pressure, but it must also have 
sufficient extra pressure to produce the 
added tension necessary in the belt to 
Straighten out the catenary curve in 
which it hangs, and by thus reducing the 
sag permit the belt to ride on the sur- 
face of the cushion, or the extra pressure 
must be sufficient to stretch the belt 


enough to allow it to ride on the 
cushion. The cushion of. air has the 
effect of increasing the diameter of the 
pulley so far as the belt is concerned, and 
its presence, therefore, necessitates an 
increase in the tension of the belt, re- 
ducing its sag between the pulleys, or 
causing a stretching of the belt. 

The tension necessary to produce either 
of the results mentioned is considerable, 
so it will be readily seen that the pres- 
sure of the air forming the cushion must 
be extremely high. 

If the belt will produce a current of air 
on its under side which will attain the 
extremely high pressure necessary to 
produce the results claimed, why will 
there not be a similar stratum of air on 
the other side of the belt? That this is 
not the case is shown by the absence of 
results which would accompany a stream 
of air at from 9 to 12 pounds pressure 
per square inch, and of a width equiva- 
lent to that of the belt. One would not 
have to get very close to such a stream 
to be made fully aware of its exist- 
ence. 

It would seem fair to assume that if 
the current of air under high pressure 
does not exist on the outside of the belt 
it does not exist on the inside; but even 
if it does, it is difficult to conceive why 
this current will not rush out sideways 
when it strikes the face of the pulley, 
taking the line of least resistance instead 
of overcoming all the resistance offered 
by the belt and going’ under it. 

Then, too, if the air does go under the 
belt, why will it run through holes or 
grooves made in the rim and not out the 
sides of the belt? 

Another point which seems strange is 
that the cushion always forms on the 
driven pulley. If the current of air 


exists, would it not perform in the same> 


way on the driving pulley as on the 
driven ? 

A consideration of the effects of cen- 
trifugal force develops what would seem 
to be a rational explanation of the phe- 
nomenon. The stretching of the belt is 
due to centrifugal tensicn, the belt com- 
ing in contact with the driven pulley at 
frequent intervals, thus driving it, but 
jumping away frequently enough to pro- 
duce the illusion of running on air. 

There is no question of the existence 
of such a tension to figure the amount of 
which Rankine gives the following rule: 
If an endless band, of any figure whatso- 
ever, runs at a given speed, the centrifu- 
gal force produces a uniform tension at 
each cross-section of the band, equal to 
the weight of a piece of the band, whose 
length is twice the hight from which a 
heavy body must fall, in order to acquire 
the velocity of the band. 

In the case of a leather belt, this ten- 


| 


4 
is 
: 
q 
4 
~ 
4 
>. 
4 
j 
j 
Md 
i 
q td 
t 
4 
a 
i 
a 
: 
3 
« 
t 
‘ 
i 


| 


692 


sion produced by centrifugal force can 
be expressed by the formula 


T = 0.012 V’, 


where T equals the centrifugal tension 
per inch in width of belt, and V equals 
the velocity of the belt in feet per second. 
Using this tension and a fair average 
value of the coefficient of elasticity of 
leather, the formula for the stretch of 
leather belting assumes the form 


S = 0.00000049 L V’, 
where 
S = Stretch in inches, 
L =Total length of belt in inches, 


V=Velocity of belt in feet per 
second. 


That the trouble is due to the stretch- 
ing of the belt produced by centrifugal 
tension is borne out by the following: 

The lower the belt speed the lower 
will be the centrifugal tension, and, con- 
sequently, the less will be the belt stretch. 
It is, therefore, necessary that the belt 
be kept up to speed if there is to be any 
stretch due to centrifugal tension so the 
belt must necessarily hug the driver 
closely and the stretch, if any, must all 
be evident at the opposite end of the 
drive. This agrees with observed facts. 

As the centrifugal tension is reduced 
with the speed, it is probable that there 
should be a speed below which the ten- 
sion will not be sufficient to produce. ob- 
jectionable results. It has been found 
in practice that if belts are run at speeds 
not exceeding 4500 to 4800 feet per min- 
ute, no trouble is experienced on account 
of undue slippage. 

If centrifugal tension causes slippage, 
the clearance between the driven pulley 
and the belt should increase with the 
speed of the belt. This has been ob- 
served to be the case in practice. 

Also, if this trouble is due to increased 


’ length of belt due to centrifugal tension, 


it should be possible, after getting the 
belt up to speed, to eliminate the clear- 
ance between the belt and the driven 
wheel by backing the latter up to the 
position maintained by the belt. This is 
also true in practice. Of course, when 
the belt is stopped and the centrifugal 
tension eliminated, the driven wheel must 
be pulled forward again. When the belt 
is in motion the centrifugal tension 
stretches it, and when the belt is stopped 
it tends to regain its original length. If 
the driven wheel is not pushed forward 
when the belt is stopped, the elasticity 
of the belt tending to bring it back to its 
normal length will produce an enormous 
pressure on the bearings, and the belt 
will be under excessive internal strain 
while at rest. With generators and 
motors it is no great trouble to run the 
pulleys back into the belts, or pull the 
belts inte the pulleys, because they are 
mounted in sliding frames with adjusting 
screws. 
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The foregoing is without doubt the 
real solution of belt slippage with high- 
speed leather belts. : 

A means of overcoming the trouble and 
at the same time doing away with the 
necessity of moving the pulleys would 
be to use a belt made of some material 
which does not stretch as easily as 
leather. A steel-band belt is being ex- 
ploited to some extent at the present time, 
and considerable’ success in operation is 
being claimed for it. As steel will stretch 
only about one-thousandth as much as 
leather under the same tension, it is ob- 
vious that a belt made of this material 
would be better for high-speed service 
than one made of leather. 


Firing Marine Boilers on the 
Chicago River 


Instructions for firing marine boilers 
in vessels without making dense smoke 
while in the Chicago river and harbor, 
which apply to the average freight 
and passenger boat, formulated by Os- 
born Monnett, smoke inspector, and Ed- 
win F. Oyster, marine deputy, have been 
issued by the department of smoke in- 
spection of the city of Chicago. While 


‘the advice is given as specifically as 


possible, yet there are instances when a 
little deviation might bring better results. 
What may apply to one boat might not 
apply to others, but the instructions are 
so general that freight and passenger 
boats having either Scotch marine or 
firebox boilers can use them to advan- 
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Fic. 1. FirES IN CONDITION TO ENTER 


CHICAGO HARBOR 


tage in the effort to eliminate dense 
smoke. The instructions are as follows: 


CoMING INTO PoRT 


Clean all fires before reaching Chi- 
cago. 

Before entering the harbor, shove the 
fuel to the rear of the grates, clearing 
about 2 feet of the front of the grate sur- 
face; cover the burning fuel with about 
4 inches of fresh coal and fill the cleared 
space with broken coal almost to the 
top of the furnace; leave door cracked 
for short interval and put on the blower. 
Have all fires in the condition shown in 
Fig. 1 when abreast the life-saving sta- 
tion. The vessel will then be able to 
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reach her dock without again working the 
fires. 

All further firing while in the Chicago 
tiver should be with Pocahontas coal. 


FIRING AT THE Dock 


When steam is required, or the fire on 
the rear of the grate gets low, push the 


‘coked’ coal back and quickly charge the 


front of furnace with fresh coal. Leave 
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Fic. 2. FirE READY TO BE PUSHED BACK 


the door cracked for short time and keep 
the blower on until the top of the fire 
assumes a. bright red color. Regulate 
the steam pressure by the damper. Fig. 
2 illustrates the condition of the fire 
before pushing it back. 


CLEANING FIRES IN PorT 


Avoid, if possible, the cleaning of fires 
in port. If necessary to do so, clean 
quickly and when convenient only one 
boiler during an hour. 

Throw broken coal in front wings of 
the furnace on each side for a distance 
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Fic. 3. SHOWING FIRE AFTER COKED COAL 
Has BEEN PUSHED BACK 


of 3 or 4 feet. Crack the door and use 
the blower. Wait until the last charge of 
coal is burning well, close, the ashpit 
door; rake out in front all the old fuel 
on the central portion of the grate and 
fill the cleared space with well broken- 
up coal to a thickness of 4 or 5 inches. 
If steam is not required, let the green 
fuel catch and get well coked from the 
live beds at the sides. 

To raise steam more quickly, the burn- 
ing fuel at the sides can be winged over 
on top of the green coal. After either 
operation, open the ashpit door and put 
on the blower until the fire gets action. 

After the middle portion has ignited 
well, rake out the sides, which will be 
nearly burned out, charge with fresh. 
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broken-up coal and allow this to burn 
without winging over the center. Crack 
the doors and use the blower. 

Fig. 5 shows the condition of the fire 
when cleaning by this method. 

Give plenty of time for the fresh coal 
to coke before again disturbing the fires. 
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Fic. 4. METHOD OF BARRING FIRES 


Do all the cleaning and charging as 
quickly as possible in order to preserve 
the furnace temperature. : 


WHILE SHIFTING IN RIVER 


A half-hour’s notice or more should 
be given the fireman before getting under 
way in order to have steam enough to 
shift without forcing the fires. 

Raise steam by stirring the top part 
of the fire with a rake and breaking up 
the coked portion of the fuel bed; crack 
the door and use the blower. 

Allow the fire to burn brightly for a 
few minutes; push back and put new 
charge on the front of the grate. Repeat 
as often as necessary to hold steam. 

To make additional steam in shifting, 
fuel beds may be barred if necessary, 
but this should consist only of a slight 
raising of the bed and not passing the 
bar up through it, as clinkers will mix 
with the fuel, spoiling the fire and mak- 
ing smoke. See Fig. 4. 

Lumps of fuel charged should never 
be larger than one’s fist. 


Fic. 5 

1, central portion of grate after being 
cleaned out and charged with fresh coal. B, 
Wings of furnace cleaned and charged with 
fresh coal after central portion of fuel bed 
has ignited. . 

Cracking of the doors consists in the 
doors being opened not over 1 inch and 
as they are opened for short periods 
of time only, the flues will not be af- 
fected. 

While in the river, fires must be car- 
Tied very thick at all times. If the fires 
are allowed to burn down to 3 or 4 inches 
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at the dock, it will be impossible to make 
steam without making smoke. 


STARTING FIRES 


Cover the bare grate with well broken- 
up coal to an average thickness of about 
4 inches. Then put five scoops of live 
coal on the top at the bridgewall as 
shown in Fig. 6, and close the fire door 
with the damper open.- Fire will burn 
from the back to the front with much less 
smoke by this method than by any other. 

When the fire has covered the entire 
grate, push the fuel bed toward the rear 
and fill the front of the grate with fresh 
coal to about one-half the hight of the 
furnace. This should be left undisturbed 
until mostly coked. Crack the door and 
use the blower. 
back and repeat the operation as often 
as it is necessary to raise steam. 

In all operations where the fire is dis- 
turbed, give the fire a little air through 
the doors and use the blower. 


BURNING POCAHONTAS -COAL 


This fuel cakes quite easily and to 
get the required steam it must be broken 


Fic. 6. METHOD OF STARTING FIRES 


up occasionally from the top; use a rake 
or a hoe. 
BLOWING FLUES . 
Flues should never be blown in the 
Chicago river. 


A Problem in Statics 

Recently a query was received as to 
the solution of the following problem: 

Three men carry a stick of timber, two 
taking hold at a common point and the 
third at the end. Where should the two 
men take hold together so that the load 
will be equally distributed among the 
three ? 

The problem is an-old one but it still 
continues to puzzle many. As its solu- 
tion embodies the fundamental treat- 
ment of all beams, however, it is here- 
with given. 

& 
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Fic. 1. TIMBER BALANCED 


If a man supported the beam under its 
center of gravity, it would balance on 
his shoulder and he would carry the 
whole weight, as in the sketch, Fig. 1. 


Shove the coked coal 
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A man standing at one end would bear 
none of it. However, as the middle man 
moved toward the other end more and 
more of the weight would come upon the 
end man, until when each was at an 
equal distance from the center of gravity 
the load would be equally divided, as in 
Fig. 2. 


Fic. 2. EAcH MAN SupPpporRTING HALF 


THE WEIGHT 


In all cases the product of the load 
carried and the distance of the point of 


. support from the center of gravity will 


be constant. As it is stipulated that the 
end man shall carry one-tnira the load 
W, and as his distance from the center 
of gravity is half the length of the 


timber, or <, the product of this dis- 


tance and his share of the load will be 
W_WL 

The other two men are to carry two- 
thirds of the load together. Letting their 
distance from the center of gravity be — 
represented by the unknown value x, 
the product of this distance and their 
load must be 


— 
3 
But since the product of the load car- 


Fic. 3. Loap EQUALLY DISTRIBUTED BE- 
TWEEN THE THREE MEN 


ried by a support and its distance from 
the center of gravity is constant for any 


6 must equa 


given case, then 


From which 
_2W_L 
° 

Hence the two men support the tim- 
ber at one-quarter its length from the 
middle; in other words, three-quarters 
of the length from the end supported by 
the single man, as shown in the illustra- 
tion, Fig. 3. 


It is claimed that the first steam der- 
rick was used by James J. Smith in build- 
ing the New York post office foundations, 
in 1870. Knowing their wide use today, 
how did we ever get along without them 
up to this late date? 
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Superheating and the Superheater 


Recent tests on certain high-grade Ger- 
man types of combined boiler and en- 
gine, with about 200 degrees Fahrenheit 
of superheat, showed as high as 25 per 
cent. increase in plant power, 25 per 
cent. saved in coal and 33 per cent. saved 
in boiler-feed water, due to the super- 
heating. For the ordinary superheats 
used, in Europe at least, an average sav- 
ing of 7 per cent. in coal may be as- 
sumed. 


LIGHTENING THE WORK OF THE BOILER 


For new installations this saving in 
coal ought to be effected without much, 
if any, extra cost of the boiler plant, for 
the cost of a superheated steam plant is 
approximately equal to that of a saturated 
steam plant of the same power, since the 
superheated plant has less steam to gen- 
erate. This will be clear by referring to 
Fig. 1, which shows the relative prices 
of water-tube boilers and their super- 
heaters for-different amounts of boiler- 
heating surface. The superheaters for 
large boilers cost from 20 to 25 per cent. 
as much as the boiler itself, so that if 
by the use of the superheater the power 


of the plant is increased in like pro- 


portion to this extra cost,- the super- 


By L. B. Taylor 


Superheat reduces radia- 
tion loss and improves the 
heat utilization in the en- 
gine. Another advantage 
ts reduction in necessary 
boiler and condenser capac- 
ity with consequent reduc- 
tion in feed and condensing 
water. A formula ts given 
for estimating the super- 
heating surface required for 
a given degree of superheat 
and a given. set of condi- 
tions. 


which is another point in favor of low 
plant cost. 

Since the water space in a boiler is a 
measure of the energy reserve, the rela- 
tive disadvantage of the small volume 
of water in the water-tube boiler is 
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Fic. 1. APPROXIMATE Cost (IN GERMANY) OF BOILERS AND SUPERHEATERS 


heated plant will cost no more than the 
saturated plant of the same power. 
Although the advantage of superheat- 
ing is principally due to the engine or 
turbine operating on the superheat, under 
certain conditions there is also an im- 
provement in the heat utilization in the 
boiler, for when saturated steam is heated 
at constant pressure its volume increases, 
hence a boiler with the same amount of 
boiler-heating surface will generate more 
superheated steam, measured by volume, 
than saturated steam. It is a common 
error, however, to assume that with super- 
heating a better heat utilization in the 
boiler is obtained under all conditions, 
for this is not always so. The better 
heat utilization depends greatly on the 
boiler load and is sometimes very small. 
This should be considered in determining 
the size of the boiler. A boiler for super- 
heated steam may be smaller than one 
for saturated, to give the same power, 


diminished by the employment of a 


superheater, for this helps to store en- 
ergy. Internally fired boilers with their 
large water space have less to gain in 
this respect. Superheaters are useful 
with water-tube boilers in drying out 
the moist steam generated, since this 
type of boiler has a relatively small 
steam space which is the measure for the 
dryness of the steam. Another advantage 
of superheating is the elimination of 
loss due to condensation in the piping. 
The reduction of the pipe loss and 
the thermal loss in the engine, which is the 
same as increasing the thermal efficiency, 
is obtained because the loss due to cool- 
ing until the steam reaches the saturation 
limit is taken from the superheat and not 
from the latent heat; hence no con- 
densation is caused. This is clearly the 
principal economic reason for using 
superheat. Superheated steam has the 
same economical importance for long 


steam-pipe lines as it has for the prime 
mover. By using high pressures and high 
superheats, and then by stepping down 
with reducing valves at destination, small 
pipes and high velocities (twice that for 
saturated steam) can be used, resulting 
in a low first cost and in smal! heat 
losses, so that transmission of steam for 
distances of from 6000 to 10,000 feet has 
recently been made possible. 


INCREASING THERMAL EFFICIENCY OF THE 
STEAM ENGINE 


Superheating, besides increasing the 
volume of the steam, results in an im- 
proved steam consumption in the engine, 
especially at fractional loads. This im- 
provement is explained in Schule’s 
“Thermodynamics” as follows: 

In a steam engine working on the 
ideal process, by the use of superheat a 
somewhat larger part of the total heat 
supplied by the steam is converted into 
work, for the same initial and final pres- 
sures and the same back pressure. For 
steam pressures between 90 and 120 
pounds per square inch, the difference in 
the thermal efficiency is from about 6 to 
about 4 per cent. in favor of the super- 
heated steam. With increasing steam 
pressures this difference decreases still 
more. Such slight saving would in gen- 
eral be too small to make it worth while 
to install a superheater and to warrant 


the expense necessary for operating on 


superheated steam. 

The actual improvement is, however, 
considerably greater than would be ex- 
pected from theoretical reasoning. This 
is true because of the much smaller 
losses due to the cooling of the super- 
heated steam as compared with saturated 
steam. The superheated steam loses 
heat to the cylinder walls during admis- 
sion, but so long as the whole superheat 
is not lost, no moisture formation occurs. 
The steam contracts during the cooling 
down, but the loss in work produced 
thereby is much smaller than if a part of 
the steam, as with saturated steam, went 
over into the liquid state and thereby en- 
tirely lost its capacity for work. The 
much smaller heat conductivity of the 
more gaseous superheated steam, com- 
pared to the moisture-laden saturated 
steam, results in a decrease in the cool- 
ing-down losses. Consequently, with 
otherwise similar conditions, the opera- 
tion with superheated steam gives a bet- 
ter engine efficiency and, in general, a 
higher commercial efficiency. Even a 
moderate superheat, which can be used 
in an engine originally built for saturated 
steam, may produce such an important 
saving that it will warrant the installa- 
tion of superheaters in a plant already 
existing. 

In practical operation a steam cylinder 
of a given size with a given point of 
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cutoff and a given initial pressure will 
develop less power with superheated 
steam than with saturated steam _ be- 
cause the expansion line for super- 
heated steam falls more rapidly. This 
fact does not conflict, however, with the 
fact that better utilization of the heat 
is obtained with superheated steam. 

To overcome the effects of cylinder 
condensation, steam jackets, requiring a 
weight of steam amounting to from 10 to 
12 per cent. of the operating steam, are 
used when running on saturated steam. 
Only low-speed engines are improved by 
these jackets. With medium and high 
superheat the jacket is not regularly re- 
quired and is used only for starting up, 
as otherwise the lubrication of the piston 
guiding surface is endangered. 

Cylinder and pipe condensation is 
avoided because of the fact that super- 
heated steam is a poor conductor of 
heat; the coefficient of heat transmission 
at 100 feet per second steam velocity 
amounts, on the average, to only. 1/12 
of that of saturated steam. Furthermore, 
superheated steam can give up a part of 
its heat (from Fig. 2) for a superheat 
of 650 degrees, about 10 per cent. be- 
fore it becomes satvrated and begins to 
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Fic. 2. ToTAL HEAT IN SATURATED AND 
SUPERHEATED STEAM 


deposit as moisture on the cylinder or 
pipe walls. 

An experiment proving how poor a 
conductor of heat superheated steam 
really is can be made with a sr.all copper 
flask the bottom of which is first heated 
red hot over a bunsen burner. The flame 
is then removed and a test tube full of 
water is poured in and the opening 
closed lightly with a cork. It will be a 
surprisingly long time before the layer 
of superheated steam immediately 
formed between the water and the flask 
will allow enough heat to pass to boil 
the water, which finally flashes complete- 
ly into steam, blowing out the cork with 
considerable force. 

The reduction in the quantity of cool- 
ing water required with condensing en- 
gines and turbines, made possible by 
the improved steam consumption, means 
much if the cooling water is difficult to 
obtain. It is true that the steam on 
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leaving the engine or the turbine will be 
drier (up to perhaps 8 per cent.) if 
originally superheated, but the quantity 
of steam used will be reduced in a con- 
siderably greater ratio, so that the total 
quantity of heat to be abstracted by 
the cooling water, and consequently, the 
amount of cooling water required, will 
be considerably reduced. 

Since a drop of water acts like a 
solid body on the steam-turbine blading 
when entering with the steam, super- 
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Fic. 3. EFFECT OF TEMPERATURE ON TEN- 
SILE STRENGTH OF VARIOUS METALS 


heating, by avoiding the moisture, pre- 
vents erosion of the blades. Turbines 
running on superheat have been operated 
for as much as 25,000 hours without 
showing any noticeable wear or any in- 
crease in steam consumption. 
Depending on the type of engine, low 


-superheat, up to 50 degrees is used if 


it is simply desired to dry the steam; 
medium superheat, up to 150 degrees 
may be used in engines with sliding 
valves, and high superheat up to 250 
degrees in turbines and special recipro- 
cating engines. Impulse turbines with 
their ample blade clearances allow some- 
what higher superheats than do reaction 
turbines. 

The 250 degrees of superheat means 
an actual temperature of nearly 650 de- 
grees. This is the highest superheat thus 
far attempted, for referring to Fig. 3, 
which shows the effect of high tempera- 
tures on the tensile strength of certain 
metals, it will be seen that a rapid re- 
duction in the strength of steel and cast 
iron would result if the temperature were 
carried any higher. Fig. 4 shows the 
effect of high temperatures on the resist- 
ing force between lap-welded steel pipes 
and their flanges of cast and open-hearth 
steel. 


TYPES OF SUPERHEATERS 


The separately or directly fired super- 
heater, one superheater for many boil- 
ers, is used but little today; when fired 
with coal due to its large radiation loss 
(bad heat utilization) and the difficulty 
of operating on fluctuating loads. This 
difficulty is due to the large amount of 
heat stored in the brick walls surrounding 
the superheater, which continue to give 
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up the same amount of heat, to the re- 
duced quantity of steam in the super- 
heater, regardless of any reduction in the 
heat of the flames. The temperature of 
the steam may thus rise beyond control 
and completely burn out the lubricatior 
of the engine or fatally distort the tur- 
bine casing. This type, however, is still 
used in steel mills where waste gases are 
to be utilized, or where oil firing is used. 

The boiler-draft superheater, placed in 
the current of hot gases in the boiler, is 
cheaper in first cost and in operation, and 
adapts itself more automatically to the 
fluctuations in the power demand, so that 
this is the modern arrangement of the 
superheater and the only one here to be 
considered. 


SUPERHEATER CONSTRUCTION 


The Schwoerer type of superheater 
with cast-iron pipes 7'% inches inside 
diameter, provided with cross ribs out- 
side and longitudinal ribs inside, is sim- 
ple and reliable, being but little affected 
by uneven heating (by warming up and 
by sudden shutting off of steam). The 
greater area of the outer ribs is re- 
quired because the transfer of heat from 
the hot gases to the wall is more difficult 
than from the wall to the steam. 

The seamless-tube type, with tubes 
usually 1 inch to 1‘; inches inside diam- 
eter and 0.16 inch to 0.20 inch thick, is 
more common of late and is cheaper than 
the cast-iron type; but it must be started 
up with care. The circular form, wound 
in a plain spiral or in a helical coil, 
brings the steam particles to whirling, 
so that the moisture is thrown against 


370900 
el Flan o 
0 Hearth Stee 
60000 
“Ss, 
59000 
40000} 
£30000 
20000 


0 00 200 300 400 500 600 700 800 
Temperature,Degrees Fahrenheit. 


Fic. 4. ForRcE REQUIRED TO REMOVE 
FLANGES PRESSED ON HYDRAULICALLY 
FROM LAP-WELDED STEEL PIPE 


the heating wall. Change of ‘irection 
improves the transfer of heat from the 
wall to the steam. Straight and U-formed 
tubes are also used. If vertical, they are 
difficult to drain of the water, if hori- 
zontal, volatile ash is apt to collect on 
them. In all cases, they must be per- 
fectly free to expand. 

Twisted, cross-shaped bars rolled into 
the tubes reduce by one-half the maxi- 
mum distance of a steam particle from 
the metal wall and increase the heat 
transmission by 40 to 50 per cent. 


COUNTER OR PARALLEL FLow 
As long as the moisture carried over 
with the saturated steam (about 2 per 
cent. for a fire-tube boiler and from 3 to 
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4 per cent. for a water-tube boiler) ex- 
ists, it is best to use a countercurrent 
action. It tends to shorten the life (dur- 
ability) of the superheater, especially 
with flue-gas temperatures above 900 de- 
grees Fahrenheit, but reduces the heating 
surface required by 15 to 30 per cent. 
To insure effective action of the heat- 
ing surface, dead corners of the hot-gas 
currents should be avoided. For super- 
heaters subjected to heavy duty, com- 
plete elimination is recommended. 


ATTENTION REQUIRED BY A SUPERHEATER 


Firing up causes great stress in a 
superheater, because it is heated by the 
hot gases without being cooled by any 
flowing steam.- If the superheater lies 
in a compartment, the hot-gas currents 
should be directed away from the com- 
partment by closing a swinging or slid- 
ing damper of fireclay or cast iron. Steel 
superheaters not lying in compartments 


can be protected against burning by - 
flooding with water. This should be care-- 


fully drained off so that no water is car- 
ried over into the engine or turbine. 
Cleaning is desirable once or twice 


daily as soon as the temperature of the . 


superheated steam begins to drop; this 
may be done by powerful jet blowers 
which remove from the tubes the soot 
and volatile ash which affect the heat ab- 
sorption to a high degree. The clean- 
ing holes in the brickwork must close 
tightly. If the cleaning of the soot and 
volatile ash from the main boiler tubes 
is neglected, the hot gases reaching the 
superheater will not be cooled as much 
as they should and may overheat the 
superheater tubes, thus causing them to 
split. Even with the maximum forcing 
of the boiler, the hot gases on reaching 
the superheater should not exceed 1500 
degrees. 

The pyrometer in the flue-gas draft 
and the thermometers in the currents of 
steam should be regularly observed and 
the safety valve should be tested for 
proper operation. If regulation of the 
steam temperature is required, it may 
be done either by adjusting the damper 
shutting off .the superheater compart- 
ment or by mixing the steam from the 
superheater with the saturated steam 
from the boiler. For the latter, powerful 
stirring is needed for both kinds of steam. 
The method of injecting purified water 
into the superheater is now but seldom 
used. 


AMOUNT OF HEATING SURFACE 


The proportioning of the heating sur- 
face of the superheater is often done 
from data obtained from practice, es- 
pecially in case we deal with a plant 
similar to several previously built. In 
such cases it suffices to estimate the 
superheater heating surface on the basis 
of the boiler heating surface and the 
grate area. Fig. 5 shows the required 
superheating surface in percentage of the 
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boiler heating surface of a normally op- 
erated water-tube boiler for any desired 
degree of superheat. It is based on the 
assumption that one-half of the boiler- 
heating surface lies in front of the super- 
heater. Here the percentages range from 
10 to 40, while some authorities recom- 
mend from 10 to 25, if less boiler sur- 
face is previously used. 

For internally fired boilers, a super- 
heater heating surface of from 50 to 100 
per cent. of the boiler heating surface 
is required. For long-flaming, bituminous 
coals with much volatile matter, the heat- 
ing surface of the superheater can be 
chosen somewhat smaller. 

In respect to the grate area, the super- 
heater heating surface for internally fired 
boilers is about 30 times and on water- 
tube boilers about 10 times the grate 
area. 

The heating surface of the superheater 
will be smaller, the higher the tempera- 
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ture of the hot gases surrounding it; 
that is, the less boiler heating surface 
utilized before the superheater is reached. 
The superheater, however, should not be 
placed in the region of the hottest gases, 
even if the superheater must be made 
larger thereby, for it is then better pro- 
tected and lasts longer. Enough boiler- 
heating surface should be previously 
utilized, so that the hot gases on reach- 
ing the superheater, even by the maxi- 
mum forcing of the boiler, do not exceed 
a temperature of 1500 degrees. 

Fig. 6 gives the probable range of the 
temperature of the hot gases on entering 
the superheater for normally loaded 
water-tube boilers using anthracite, and 
for any percentage of boiler heating sur- 
face previously used. For internally 
fired boilers of the usual length it can be 
assumed that the entering temperature 
of the hot gases is from 900 to 1100 de- 
grees. For heavy forcing and for bitumi- 
nous coal, the temperature of the hot gas 
on reaching the superheater will be 
higher. 

Where the data derived from practice 
do not suffice, it is possible to figure 
the surface from the formula 
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A=KXin 


where 

A = Required area in square feet. 

Q =Total quantity of heat in B.t.u. to 
be added to the steam per hour, deter- 
mined by the aid of Fig. 2. 

tm == Difference in degrees Fahren- 
heit between the mean hot-gas tempera- 
ture and the mean steam temperature; 
that is, the mean between the tempera- 
tures of the saturated and the super- 
heated steam. The preliminary deter- 
mination of the mean temperature of the 
hot gases surrounding the superheater is 
somewhat uncertain. This will be dis- 
cussed later in an example. 

K = Coefficient of heat transmission; 
that is, the B.t.u. passing through 1 
square foot of surface in an hour for 
each degree difference in temperature. 
Its value is somewhat uncertain for the 
different uses of the superheater, since 
the influence of the various factors en- 
tering into its determination are not as 
yet sufficiently explained. It appears to 
depend but little on- the velocity of the 
steam if this exceeds, as it usually does, 
30 to 50 feet per second, but probably 
it increases with the temperature of the 
hot gases and therefore with the load 
on the boiler. Powerful whirling of the 
gases caused by a staggered arrangement 


of the heating tubes increases the heat 


transmission. Furthermore, the heat 
transmission in actual operation is dif- 
ferent from that of tests, since the super- 
heater in operation is always covered 
more or less with soot and volatile ash. 
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Fic. 6. PROBABLE TEMPERATURE RANGE 
OF GASES ENTERING SUPERHEATER 
AFTER PASSING OVER A GIVEN PER 

CENT. OF BOILER-HEATING SUR- 
FACE 


K = 2 to 3 for cast-iron superheaters 
for internally fired boilers. = 
K = 1 to 5 for steel superheaters for 
water-tube boilers, depending on the man- 
ner of building into the boiler and the 
intensifying of the boiler-heating surface. 
K = 8 to 10 for locomotive and sep- 
arately fired countercurrent superheaters. 


SUPERHEATER FOR WATER-TUBE BOILER 


For the purpose of illustrating the for- 
mula let it be required to determine the 
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superheating surface for a given water- 
tube boiler with the following data: 

Steam pressure, 180 pounds gage; 
boiler heating surface, 2500 square feet; 
required temperature of the steam, 650 
degrees; steam generated per square foot 
of boiler heating surface per hour, 5 
pounds; quality of the steam, 97 per 
cent.; heat value of the coal, 13,500 B.t.u. 
per pound; temperature of the hot gases 
on entering the superheater, 1100 degrees. 

The heat to be added per pound of the 
steam for the superheat (see Fig. 2) 
equals 147 B.t.u. Since there are 

5 & 2500 = 12,500 pounds of steam 
generated per hour, 

12,500 « 147 = 1,837,500 B.t.u. 
will be required for superheating. To 
dry out the 3 per cent. of moisture car- 
ried over by the saturated steam (whose 
latent heat equals about 851 B.t.u.), 
0.03 « 12,500 « 851 = 319,125 B.t.u. 

per hour 
will be required in addition, so that the 
total quantity of heat to be given up to 
the superheater equals 2,156,625 B.t.u. 
per hour. Increasing this by 8 per cent. 
to cover the radiation lost from the brick- 
work near the superheater, we have the 
heat to be abstracted from the hot gases 
1.08 « 2,156,625 — 2,329,155 B.t.u. per 
hour 

from which we can now figure the tem- 
perature of the hot gases on leaving 
the superheater as follows: 

The coal consumption per hour (on the 
basis of 8 pounds of steam per pound of 
coal) equals 

a om 1562 pounds per hour 

The weight (referred to standard condi- 
tions) of the combustion gases developed 
per pound of anthracite, when using ap- 
proximately 70 per cent. excess of air, 
will be 21 pounds with a specific heat of 
0.24. The amount of excess air was 
determined on a similar boiler without 
superheat from the CO. recorder which 
read 11 per cent. of CO. in the flue gas. 
The flue-gas temperature, ¢., on leaving 
the superheater is figured from the equa- 
tion 

0.24 (1100 — t.) 1562 x 21 = 

2,329,155 B.t.u. 
from which 
t. = 804 degrees 

The average temperature surrounding 
the superheater equals 

“100 804 = 952 degrees Fahrenheit 

The average temperature of the stéam 
in the superheater equals 

>... 512 degrees Fahrenheit 


The mean difference in temperature 


between the hot gases and the steam 


equals 
952 — 512 = 440 degrees 
Assuming a coefficient of heat trans: 
mission of K = 5, the heating surface of 
the superheater will be 


2,329, 
Er = 1059 square feet 
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Wrought Iron Castings 


To meet conditions. requiring lightness 
combined with strength, wrought-iron 
castings are now being used to a large 
extent. As the name implies, they are 
made by melting wrought-iron scrap and 
then casting. The process has been em- 
ployed in Germany for the past six or 
eight years, but has only lately been in- 
troduced here. 

Recently a patternmaker’s mistake af- 
forded an opportunity for subjecting one 
of these castings to a _ severe test 
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Rop BEFORE AND AFTER TURNING 


In assembling and finishing the pattern 
for a connecting rod, the bores of the 
jaws and the eye for the crank pin were 
placed at right angles. . This error was 
not discovered until after the rod was 
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It ‘is claimed that these castings 
possess all the properties of wrought 
iron; that they are soft to machine; can 
be bent hot or cold, hammered, welded 
and hardened; and show a. tensile 
strength of 50,000 to 75,000 pounds per 
square inch, with an elongation of 15 
per cent. and a reduction in area of 35 
per cent. They are made by the Wrought 
Iron Casting Company, of New York 
City. 


Fireproof Oil Storage House 
By F. B. Hays 


The careless storing of oils, paints and 
similar inflammable materials increases 
the fire-insurance rates and exposes the 
surrounding buildings to a constant dan- 
ger of destruction from fire or explosion. 
Fires of this nature are not affected by 
water, and must necessarily be permitted 
to burn out. In so doing, they frequently 
not only burn the materials themselves 
but also surrounding property, thus caus- 
ing considerable financial loss. 

A Western manufacturing company has 
designed and built on the grounds of its 
plant, an oil house for storing such in- 
flammable materials, which it claims will 
not only, prevent the spread of the fire, 
but will also put it out. 

This structure is built entirely of con- 
crete, except for an air-tight steel door 
and a steel ventilator on top, as may be 
seen by reference to the accompanying 
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PLAN AND ELEVATION OF STORAGE HOUSE 


finished and babbitted ready for assemb- 
ling. 

To save time and labor and without 
any suggestion from the foundry which 
made the casting, the rod was heated in 
a blacksmith’s fire and turned 90 de- 
grees to bring the bores in line. There 
was not the least sign of fracture and 
the rod is apparently as strong as if it 
had not been twisted. 

Pipe fittings made by this process re- 
cently withstood severe tests successfully. 


illustrations. The door is so hung that 
its weight keeps it closed, and the only 
possible ingress or egress of air is through 
the ventilator on the roof. This ventilator 
is held open by a piece of fuse wire, and 
in the event of fire starting in the house, 
the fuse wire would melt and the venti- 
lator would automatically close, prevent- 
ing the escape of the gases and smoke 
and the admission of air necessary for 
further combustion, which, of course, 
would cause the fire to soon die out. 
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Power from Compressed Air 


In the transmission of compressed air 
local conditions are the all-important fac- 
tor, and these conditions will affect the 
laying out of the pipe line to the same 
extent as in power-station design in dif- 
ferent parts of the country. 

The loss of head or pressure has been 
found to be proportional directly to the 
density and the length of pipe, as the 
square of the volume discharged and 
inversely as the diameter in inches. In 
other words, the economy of transmission 
depends, exactly as in the transmission 
of direct-current electricity, on how much 
capital is to be tied up in the first cost. 
For example, in driving the Jeddo mining 
tunnel a 6-inch main was used to con- 
vey air power to two 34-inch machine 
drills over a distance of 10,900 feet and 
the loss of pressure was only 0.002 
pound, a practically negligible loss. How- 
ever, it would not be economy usually 
to design a pipe for such low velocity 
of the air, as the interest and deprecia- 
tion on the additional investment over 
the cost of a smaller pipe line would 
more than counterbalance the saving in 
fuel, unless a future demand should 
make a decided change in the conditions. 

In designing the transmission line, 
therefore, reasonably definite considera- 
tion must be given to the future. The 


_ pipes, as a rule, are run underground, 


and are difficult and costly of access. It 
costs to pass a certain volume of air 
through a length of 1-inch pipe over 
three times the head necessary to carry 
the same volume through the same length 
of 2-inch pipe, for the periphery in- 
creases as the first power and the area 
as the second power of the diameter. 
Therefore, as the demand comes on for 
extra power and an extra pipe is re- 
quired, the loss of head in the two pipes 
would be greater than the loss occasioned 
by a single pipe of an internal area 
equal to the sum of the areas of the two 
pipes. The ratio of the periphery to 
the area of the transmission pipe is the 
important point affecting friction loss of 
head. Besides the diameter, the factors 
affecting loss of head are: The condi- 
tion of the inner surface, the kind of 


joint employed, the number of valves and 


bends, and other factors of like nature. 
Although a number of tests on the mains 
in Paris and elsewhere have been made, 
the data obtained have not been full 
enough to enable any but approximate 
calculations. The allowable velocity, how- 
ever, was clearly brought out. In each 
case with an initial pressure of 100 
pounds, it was found that a loss of 2.4 
pounds per mile in the pressure oc- 
curred with a velocity of 25 feet per sec- 
ond, 9.4 pounds per mile with 50 feet 
per second, and 46.2 pounds per mile 
with a velocity of 100 feet per second. 


By H. Macintire 


Air transmission in pipe 
Developing power 
The 


economy obtained and the 


lines. 


from an air system. 


possible applications. 


Many of the precautions taken in lay- 

ing out a steam-pipe line are required for 
air transmission. The joints must be 
carefully made so as to prevent air leaks 
and to eliminate friction as far as is pos- 
sible; allowance must be made for ex- 
pansion and contraction, especially if the 
pipe is carried above ground; pockets in 
the .line -without- means -of emptying~the 
segregated moisture must be avoided, and, 
finally, provision must be made for re- 
pairs on the pipe should these be neces- 
sary. 
Some time ago, when the question of 
air versus electric power was being con- 
sidered, one important argument in favor 
of air was that the steam engine could be 
used with but slight changes in the valve 
gear when operating with air instead of 
with steam as the working medium, 
whereas, of course, electric power re- 
quires absolutely new machinery. The 
indicator diagram for air is almost ident- 
ical with the steam diagram. When used, 
however, as is done now almost entirely, 
to drive special tools, this argument in 
favor of air will not hold, as pneumatic 
tools have been designed for air power 
only. 

In general, then, it can be said that 
the air motor, or machine, is one spe- 
cially designed for the working fluid. The 
pneumatic tool cannot be easily described 
because of the great diversity in the 
varieties of makes. It uses, however, a 
pump diagram; that is, it takes air for 
the whole stroke, exhausts at the end of 
the stroke, and in consequence is not 
economical. 

Moisture in the air has harmful effects 
during expansion unless some means can 
be had to prevent the temperature from 
going below 32 degrees Fahrenheit. Dur- 
ing expansion the temperature drops, 
the expansion being almost exactly 
adiabatic, to a greater or lesser degree, 
according to the conditions. With an 
initial pressure of 75 pounds, and using 
a pump diagram, the discharge tempera- 
ture will be —60 degrees Fahrenheit, 
but when expanding to the back pres- 
sure an economical diagram will be ob- 
tained and the temperature will be — 144 
degrees Fahrenheit. This reduction of 
temperature is very inconvenient because 


of the impossibility in practice of re- 
moving all the moisture in the air, and 
of the remainder freezing during ex- 
haust. This fall in temperature can be 
prevented by injecting steam into the air 
at admission or by reheating. In the 
case of the addition of steam, its latent 
heat is given up during expansion and 
the temperature of exhaust can be kept 
above 32 degrees Fahrenheit. However, 
in many cases steam is not available; if 
it is available it can be used to drive the 
motor itself. 

The second method—that of reheating 
—is very practical. A coil of pipe sim- 
ilar to those used for superheating steam 
is usually placed over a coke or charcoal 
fire and the air is increased some 300 to 
400 degrees in temperature at constant 
pressure. As, however, dry air is slow 
in taking up heat from dry walls, water 
is sometimes sprayed in. The effect is 
twofold: First, the troublesome fall be- 
low the freezing point is avoided, and, 
second, a great increase in efficiency is 
obtained. The increase in work is about 
six times what could be obtained from a 
first-class steam engine at a minimum 
first cost. Prof. J. T. Nicholson in ex- 
perimenting with a 27-horsepower Corliss 
engine, with air at 53 pounds, found 
that 850 cubic feet of free air was re- 
quired per horsepower-hour, and dry re- 
heating to 287 degrees Fahrenheit re- 
duced this to 640 cubic feet, or a gain of 
25 per cent. The same test showed that 
1.42 pounds of coke per hour were re- 
quired for each additional horsepower, a 
result which will compare very favorably 
with good steam-engine practice. 


ECONOMICS OF AIR TRANSMISSION 


So far the discussion has been con- 
fined to the means of obtaining power 
from an air system and certain prob- 
lems arising therefrom, but now the 
economics of its use and an idea of its 
possibilities will be considered. The best 
idea of its economy can be obtained from 
the plant in Paris, which has been very 
carefully tested. 

These tests have made the Paris plant 
very economical. The compressor has 
an efficiency of from 75 to 80 per cent., 
the transmission line of 95 to 98 per 
cent., and the motor, of the best design, 
from 75 to 80 per cent. The poorer de- 
signs of motors, or those badly worn or 
adjusted, will show as low as 10 per 
cent. The Paris plant therefore shows 
that good economy can be obtained with 
air as the motive power. 

Not only is the economy very high, 
but the uses to which air power can be 
put are almost without number. These 


include all kinds of mining tools, the 
pneumatic tools used in ship, bridge and 
boiler construction; pneumatic engines 
for mining and power-mill traction work, 
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subway and tunnel work where com- 
pressed air is used to prevent the ingress 
of water; for refrigeration to a small 
extent, and as a means of pumping water 
(as in the Pohlé air lift). 

The advantages of using air are many: 
It is cheap; there is no danger of ex- 
plosion from air alone; it is reliable; no 
insulation is required, nor will the trans- 
mission line heat its surroundings. In 
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mining or other confined quarters the 
exhaust can be used for ventilation. Air 
replaced steam at the Cleveland Stone 
Company’s works with a daily saving of 
about 49 per cent. 

The great difficulty is lack of flex- 
ibility and large first cost. To design an 
economical plant, either the demand for 
power must be definite and unvarying 
or the gift of prophecy must be in evi- 
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dence. Besides this, the size of the pipe 
line and the engine is very much larger 
than electric power would require for 
the same power, and the difficulty in 
maintaining the transmission line is 
greater. 

Air power, however, has its own par- 
ticular sphere, in mining and quarrying, 
and in all probability it will be found 
there for some time to come. 


Cylinder Oil Tested for Actual Service 


In many cases oil is bought entirely on 
the basis of its physical test without due 
regard to its ultimate merit, which can be 
determined only by its actual perform- 
ance in the particular case for which it 
is to be used. The following examp!e 
points out that an oil, although showing 
a good “physical test,” could not do the 
work reasonably expected of it because 
the service for which it was intended was 
so out of the average that an actual op- 
erating test alone was the only proper 
way to explain why a large amount of 
lubrication was necessary, and why fig- 
ures consistent with good average prac- 
tice did not hold in this particular case. 
The cylinder oil in question tested as 
follows: 


26.0 
een 560 degrees Fahrenheit 


It was used on a 16x18-inch single- 
cylinder, noncondensing four-valve en- 
gine, running at 220 revolutions per min- 
ute, and direct-connected to a 135-kilo- 
watt direct-current generator. The ob- 
ject of the operating test was to deter- 
mine the least quantity of oil which 
would properly lubricate the valves and it 
was a matter of considerable effort to ar- 
rive at a fixed quantity which could be rec- 
ommended for general running conditions. 

The unit was one of three supplying 
light and power to an office building. The 
tests were run during two successive 
days when the average lighting load was 
around 300 amperes, but the elevators 
when thrown in produced a swinging load 
which often reached as high as 600 am- 
peres for a few seconds at a time. Such 
an irregular load made a _ lubrication 
problem which was out of the ordinary. 
Fluctuating loads reaching nearly 100 
per cent. for a few seconds at a time 
caused such a reaction on the governor 
that the resulting increase in valve travel 
demanded a greater quantity of oil than 
when the engine was carrying the normal 
load. These overloads, while irregular, 
occurred at intervals ranging from 40 
seconds to 2 minutes. Such conditions 
led to a necessarily large oil consump- 
tion which, on first thought, seemed ro 
be very much against both the engine 
builder and the oil man. It was because 
the oil dealer saw no reason why more 
than one pint of oil in 10 hours should 
be used that the tests were made. 


By H. B. Lange 


Although the oil showed 
up well under physical 
tests, the load was so vari- 
able that the usual quantity 


was not enough to keep the 
valves operating smoothly. 

The amount needed-had 
to be determined from actual 
tests. 


In conducting the two tests which were 
made on this oil the matter of first im- 
portance was not to cut down the oil so 
low that the valves would be cut or in- 
jured in any way. - The “feel” of the 
valve rods and the sound of the valves 
themselves were the only indications by 
which it was possible to determine 
whether or not they were getting all the 
oil necessary. A distinct vibration or 
grinding could be felt on the valve rods 
the moment the valves were running dry. 
this being caused by their rubbing in the 
bore. There was no way of telling 
whether an excessive amount of oil was 


used; hence the only way was first to cut. 


the feed so low that the valves ground 
slightly and then to gradually increase 
it until these. indications disappeared. It 
was noticed at the start that, although 
just sufficient oil was used to run the 
valves smoothly for the normal load, the 
moment an overload occurred, thus in- 
creasing the valve travel and making a 
larger rubbing surface in the bore, the 
valves would grind at once. Then it was 
necessary to increase the feed until the 
valves ran just freely on the overloads. 

Whenever there was any grinding it 
was noticeable that the greatest friction 
was in the crank-end exhaust valve, with 
less in the head-end exhaust valve, while 
the admission valves ran smoothly at all 
times. For this reason the crank-end 
exhaust valve was the one which had to 
be watched the closest. 

In order to determine further whether 
enough oil was used, the head and ad- 
mission valve and the crank-end exhaust 
valve were taken out before and after 
each run and the wearing surfaces of 


the valves and the bores were closely ex- 
amined for any marks of excessive wear. 

Oil was fed by means of one of the 
common forms of forced-feed cups, hold- 
ing one quart, the stroke of the pump 
being regulated by a thumbscrew and 
Iecknut on the pump spindle. The com- 
parative rates of feed were measured by 
holding a rule against the locknut as it 
moved up and down and the travel 
noted. This travel was equal to the stroke 


of the pump and varied during adjust- 


ments from ys to *« inch. The total 
quantity of oil consumed was measured 
by filling the cup to a certain mark when 
the tests were started and refilling the 
cup to the same mark at the end of the 
tests, using a measure of known capacity. 

The first test was largely experimental, 
various feeds being tried, but a five-hour 


. run was made, during which time the 


average stroke of the pump was ; inch 
and 1.928 pints of oil were used, which 
was equal to 3.856 pints for a 10-hour 
run. The valves on examination showed 
no signs of wear after the test and the 
oil was well spread over them. 

The second run, conducted the follow- 
ing day, lasted 10 hours when the aver- 
age stroke of the pump was i: inch, and 
1.948 pints of oil were used. During 
this run the feed was cut down to the 
lowest limit and at times the crank-end 
exhaust valve ground slightly. After the 
test, when the two valves were removed 
for inspection, the head-end admission 
valve showed slight signs of wear, but 
the oil was well spread over its wearing 
surface. The crank-end exhaust valve 
could not be removed without using force. 
This showed that it was too dry and did 
not have enough oil spread over its sur- 
face, and it had to be left to cool over- 
night. In the morning the valve was 
taken out and showed two distinct spots 
of wear that were not there before the 
run. 

From these tests it was found that in 
the first run 3.856 pints of oil in 10 
hours were more than enough, while in 
the second run it was evident that 1.948 
pints were too little. Therefore, the test- 
ing engineer recommended that about 
three pints in 10 hours be used. This 
was equivalent to a pump stroke of about 
% inch and with a hydrostatic sight-feed 
lubricator would be about 3% drops per 
minute. 
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Department 


Catechism of Electricty 
INCANDESCENT LAMPS 


1135. How is light produced in an in- 
candescent lamp? 

By passing a current of electricity 
through a conductor so as to heat it white 
hot. The conductor that is heated is 
called the “filament,” because it is in the 
form of a thread. The filament is made 
very small in cross-section in order to 
make its resistance high and thereby re- 
duce the current required to heat it. 

1136. Does not the filament burn 
away rapidly from being kept white hot? 

It would if exposed to the air, because 
substances heated to a burning tempera- 
ture in air are readily’ destroyed by 
oxidation. In order to prevent this, the 
filament is mounted within a sealed glass 
bulb from which the air has been pumped 
out. 


- 


Fic. 381. CARBON-FILAMENT LAMP 
1137. What is the usual construction 
of the lamp? 

Most incandescent lamps are made in 
the form shown in Fig. 381. The lamp 
comprises three parts, a glass bulb, the 
filament and a metal base. 

1138. Of what is the filament made > 

The ordinary carbon filament is made 
of cellulose—a sticky substance com- 
posed of cotton and zinc chloride—which 
is forced through a small hole to give 
it the form of a thread. After being 
hardened, it is cut to the proper length, 
wound on a form to give it the proper 
shape, and carbonized. 

1139. What determines the thickness 
of the filament? 

The size of the hole through which 


Especially— 
conducted tobe of 
interest and service to 
the men in charge 
of the electrical 
equipment 


the cellulose is forced. This is propor- 
tioned according to the required candle- 
power, voltage and current of the lamp 
filament. 
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Fic. 382. DIFFERENT SHAPES OF FILAMENTS USED IN INCANDESCENT LAMPS 


1140. 
made > 

The shape may be either a plain loop 
as at a, Fig. 382, a circular loop as at b, 
an oval loop like c, or there may be a 
combination of two filaments joined in 
series as shown at d, or three filaments 
in series as at e, or again the filament 
may be made in spiral form as shown 
-at f. 

1141. How is the filament supported 
inside the lamp > 

Two thin platinum wires c and e, Fig. 
383, are fused through a small stem of. 
glass which is solid at n but hollow at m, 
and the ends of the filament are fastened 
to c and e by carbon paste. Sufficient 
of this paste is used to prevent the heat 
of the filament when the lamp is lighted, 
from harmfully heating the platinum 
wires. To afford additional security, the 
filament is anchored at a to a small 
platinum wire fused into the glass n. 
Small copper wires r and s are fused to 
the ends of the platinum leading-in 
wires c and e, for connection to the base. 
The glass stem n m is fused into the neck 
end of the lamp bulb and the air is 
pumped out through a small tubular ex- 
tension (c, Fig. 384) at the  op- 
posite end of the bulb, after which’ 
the glass around the opening at 
this latter end is fused together, leaving 
a small tip projecting outward, as shown 
at d, Fig. 385. 


In what shapes are filaments 


1142. Why is platinum used for the 
leading-in wires > 

Because it does not corrode, and be- 
cause the extent to which it expands un- 
der the influence of heat is practically 
the same as that of glass. There is 
therefore no danger of the glass becom- 
ing cracked or of its expanding away 
from the wires and allowing air to leak 
into the bulb. 

1143. How is the base made? 

This consists of a coarse-threaded 
brass shell A, Fig. 386, in the center of 
which is a metal contact o fastened to, 
but insulated from, the shell by a cir- 
) 


d e 


Power 


PowER 
Fic. 383. METHOD OF SUPPORTING FILA- 
MENT 


cular porcelain piece v. One of the cop- 
per wires leading to the filament is 
soldered to the brass shell of the base 
and the other wire is soldered to the 
center contact o so that the two metal 
parts of the base form the terminals of 
the lamp. 
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1144. How is the base fastened to the 
bulb > 

With plaster of paris or cement. The 
rib i around the neck of the bulb, Figs. 
384 and 385, prevents the glass from 
pulling out from the base. 

1145. How much light does an incan- 
descent lamp give > 

From % to 100 candlepower, and even 
more, according to the size of the fila- 
ment. The smallest sizes are used only 
for special purposes, such as the decora- 
tion of rooms and the investigation by 
physicians of throat and nose conditions. 
The largest sizes are used for illuminat- 
ing large rooms, halls, etc. 
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Fic. Fic. 385. 

1146. In what sizes are incandescent 
lamps most generally used? 

The common sizes are 8, 16, 32 and 50 
candlepower, the standard size of carbon- 
filament lamp being 16 candlepower. 

1147. Are there other kinds of incan- 
descent lamps in common use _ besides 
those just described > 


384. 


Fic. 386. METHOD OF FASTENING BULB 
TO BASE 


Yes. Besides the lamp with a cellulose 
or carbon filament, there are metallic-fila- 
ment lamps of which the tantalum lamp, 
Fig. 387, and the tungsten lamp, Fig. 388, 
are in regular use. 
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1148. What is the object in making 
filaments of metal > 

The metal filaments are much more ef- 
ficient than the carbon filament; that is, 
they give more candlepower for each 
watt of electrical power. 

1149. How do the efficiencies com- 
pare? 

The high-efficiency carbon filament re- 
quires about 3 watts per candlepower of 
light; the corresponding tantalum fila- 
ment requires about 2 watts per candle- 
power, and the tungsten filament about 
1% watts per candlepower. 

1150. If tantalum and tungsten lamps 
are so much more efficient than carbon 


lamps, why are they not used to a greater 


extent > 

Tantalum lamps and tungsten filaments 
are not so satisfactory as carbon fila- 
ments, especially where there is consider- 
able vibration, because sudden jars and 
rough handling are liable to dislodge the 
filament from its mounting and cause the 
loops to become tangled. Tantalum and 
tungsten lamps also cost considerably 
more than carbon lamps of equal candle- 
power. 


Fic. 387. TANTALUM-FILAMENT LAMP 


1151. Are metal filaments different in 
Shape and mounting from carbon fila- 
ments > 

Yes. Owing to the comparatively low 
specific resistance of tantalum and 
tungsten filaments, they must be made 
longer than carbon filaments in order to 
make the total resistance of the fila- 
ment high enough. This necessitates 
mounting the metallic filament upon two 
spiders each comprising a number of 
small hooks radiating from a glass sup- 
port. The filament is loosely wound back 
and forth over these hooks so as to form 
loops about 1 inch long in the tantalum 
lamp (see Fig. 387) and about 2 inches 
long in the tungsten lamp (Fig. 388). 

1152. How long does the filament of 
an incandescent lamp last? 

All of the filaments mentioned will last 
a long time if not subjected to jars or 
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excessive vibration, but as the candle- 
power decreases with the length of ser- 
vice life, the so called useful life is much 
shorter than the possible mechanical life. 
Up to the point where the candlepower 
becomes reduced 20 per cent. (one-fifth 
of the original candlepower), the carbon 
filament has a life of about 400 to 500 


Fic. 388. TUNGSTEN-FILAMENT LAMP 


hours, the tantalum filament about 800 
hours on direct current or 600 hours on 
alternating current, and the tungsten fila- 
ment about 1000 hours on either current. 

1153. As the filaments are in va.uum 
and cannot burn, why do they give out? 

They are weakened mechanically by 
the expansion and contraction due to the 
enormous rise of temperature when 
lighted and the corresponding drop when 
the current is cut off. There is also a 
slow reduction in fhe thickness of the 
filament due to minute particles becoming 
detached from the surface and deposited 
on the inner surface of the glass bulb 
by a sort of electrostatic action. 

1154. What determines the choice be- 
tween tantalum and tungsten lamps, be- 
sides the efficiency > 

Tantalum lamps operate best on di- 
rect-current circuits. The filaments are 
better adapted than tungsten to withstand 
vibrations and shocks because they are 
not so thin or so fragile. Tungsten lamps 
operate equally well on direct-current and 
alternating-current circuits and give a 
more nearly pure white light than tanta- 
lum. 

1155. For what voltages are the usual 
types of incandescent lamps made > 

Lamps used for ordinary illumination 
are made for voltages ranging from 27 
to 125 volts, but those most used are 
for 100 to 125 volts because that is the 
standard range of lighting circuits. 
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Generating Plants at Vic- 
toria Falls 


The Victoria Falls & Transvaal Power 
Company, according to the Daily Con- 
sular and Trade Reports, has three gen- 
erating stations in South Africa, the old 
one at Brakpan and two new ones at 
Rosherville and Simmer Pan, while the 
foundations for the station at Vereenig- 
ing are now being proceeded with. 

The Simmer Pan plant comprises six 
impulse turbines of 4500 brake horse- 
power each. The generation is three- 
phase, 50 cycles at 5000 volts transformed 
to 10,000, 20,000 and 40,000 volts, as 
required. The whole system is managed 
from the control room, which is in charge 
of an engineer in telephonic communica- 
tion with every part of the system. 

The actual cost of generation is not 
known, but at the station of the Rand- 
fontein Central, where coal costs more 
in consequence of 25 miles extra haul- 
age, the cost has been brought down to 
below % cent per unit at the switchboard 
and to 0.8 of one cent into motors all 
over the property. When the central mill 
is in full operation and the amount gen- 
erated increased, with consequent spread- 
ing of the standing charges, it is con- 
fidently expected that these figures will 
be improved upon. 

The stations of the Victoria Falls Com- 
pany are being worked to their fullest 
capacity, the Rand mines requiring con- 
siderably more power than they originally 
contracted to purchase. At some mines, 
consequent upon the scarcity of hammer 
boys, the old steam plants have lately 
been started up to supplement the supply 
of electricity and compressed air in bulk. 


Powerful European Electric 
Locomotive 


.A German technical journal reports 
that the Maschinenfabrik Oerlikon has 
just turned out an electric locomotive of 
unusual size and character. It is an al- 
ternating-current locomotive of 2000 
horsepower, 13,000-kilogram tractive ef- 
fort, and utilizes current at a pressure 
of 15,000 volts and a frequency 13 to 17 
cycles. The machine is thus larger than 
that built last year by the Allgemeine 
Elektricitits Gesellschaft for the same 
line; than that built for the Simplon tun- 
nel by Brown, Boveri & Co.; than that 
built two years ago for the Pennsylvania 
Railroad, and also than the freight loco- 
motive built for the Italian state railways. 
It is to be run on the Spiez-Létschberg- 
Simplon line. It is from the designs of 
the engineer, Thormann, and is described 
by our contemporary as the first demon- 
stration that with single-phase alternat- 
ing current the highest requirements of 
existing and projected lines can be sat- 
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isfied without exceeding the Continental 
standards with regard to axle pressure.— 
Railway and Engineering Review. 


LETTERS 


The Right Motor for the 
Job 


I was very much interested in reading 
the article on selecting the right motor 
for the job, by Mr. Williston in the 
October 3 issue, but I do not see why, 
with the conditions outlined, he did not 
use the chain drive and motor operating 
at 1800 revolutions per minute. We have 


‘a number of drives of this capacity ap- 


plied to motors running at 1800 revolu- 
tions per minute with ratios as high as 
5 to 1 and with the center distances 
varying between 18 inches and 3 feet. 
Under the conditions as outlined there is 
no reason why the drive should not be 
installed with center distances of ap- 
proximately 18 inches with a total cost 
of $96 for the motor and the drive, 
thereby saving $12 over the cost of the 
equipment he used and obtaining a higher 
drive efficiency as well as higher motor 
efficiency. It is doubtful if a good belt 
drive can be secured with the 1200- 
revolution motor to a 500-revolution 
shaft with 6-foot center distances. We 
have found that it is inadvisable to use 
center distances less than 8 feet with 
ratios of 2 to 1, and 10 feet on ratios of 
3 to 1, unless the belts be crossed, as 
the belt speed and the standard sizes 
of the pulleys sold with the motors do 
not allow the best efficiency of drive, 
requiring altogether too tight belts and, 
therefore, comparatively short-life belts, 
besides being hard on both the motor 
and the shaft bearings. 

I do not agree with Mr. Williston that 
the standard diameter of pulley on the 
motor as furnished by the manufacturer 
should be selected. My experience has 
been that the regular motor pulleys are 
too small, giving an average belt speed 
of 1200 to 1500 feet per minute. The best 
results as regards economy of operation 
and first cost are secured by using the 
highest practical belt speed, up to the 
point where centrifugal force tends to 
reduce the adhesion between belt and 
pulley. This in most cases is between 
5000 and 6000 feet per minute. By the 
use of high speeds the size of the belt 
can be materially reduced, as can also 
the face width of the pulleys, thereby 
reducing the first cost and at the same 
time, owing to the reduction in the re- 
quired belt tension, reducing the main- 
tenance cost. 

In all belt drives it is advisable to 
make a very careful study of the area of 
surface available on the smaller pulley, 
as this is the limiting feature in most 
cases. If conditions are such that small 
pulleys are absolutely necessary, the 
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surface contact can be readily increased 
through the use of special pulleys, such 
as those with leather faces or cork in- 
serts, but these conditions are usually 
special and should be avoided if pos- 
sible. The cork-insert pulley is working 
out nicely, however, and can be relied 
upon to transmit a very much greater 
amount of power per unit of surface. 
Long center distances are usually neces- 
sary, particularly with large ratios, in 
order to reduce the tension on both tight 
and loose sides of the belts, and increase 
the arc of contact on the driving pulley. 
HENRY D. JACKSON. 
Boston, Mass. 


Rope Drive vs. Electricity for 
Textile Mills 


I quite agree with W. H. Booth in his 
statements regarding textile mills with 
reference to the relative advantage of 
electric and the modern rope drive.* So 
far as we have been able to determine, 
in a new plant under conditions of op- 
eration as originally installed, the rope 
drive is slightly superior to the electric. 
There is, however, always to be con- 
sidered the possibility of expansion, and 
it is doubtful if, under the conditions of 
expansion, the rope drive can be so 
readily adapted to the needs of the en- 
larged mill as can the electric, with the 
result that while originally the rope drive 
was superior to the electric, finally the 
rope drive would be very much more 
costly in operation than the electric. 
Therefore, it is well to figure carefully 
what the possibilities are of expansion, 
and in case rope drive is installed, any 
future expansion, instead of being an ad- 
dition to the original mill, should be a 
complete new mill, thereby retaining all 
of the advantages of the rope drive and 
none of the disadvantages of attempting 
te extend the original drive. 

With the electric drive, however, no 
such difficulty exists. The plant can be 
installed for an economical drive elec- 
trically in the first place, and necessary 
space left for additional units in the 
power plant, and any additional ap- 
paratus installed in the mill can readily 
be driven by electric motors at good 
efficiency, no matter where the addition 
may come, the only requirement being 
the installation of the motors and the 
running of the necessary wires. 

As Mr.-Booth states, it is impossible 
to make any hard and fast rules as to 
what to use or not to use, but each par- 
ticular plant must be worked out on its 
own basis. It is manifestly unfair both 
to the engineer and to the owner to make 
comparisons between plants of totally 
unlike character. 

HENRY D. JACKSON. 

Boston, Mass. 


*“Electric Drive for Textile Mills,” Octo- 
ber 3, 1911. ‘ 
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Gas Power 


yepartment 


The Rayner Two Stroke 
Engine 


Since the adoption of the Knight 
sleeve-valve gasolene engine by _ the 
Daimler and Panhard companies for au- 
tomobile equipment, there has been sud- 
den activity on the part of engine build- 
ers, designers and would-be designers, 
with the object of producing a sleeve- 
valve engine that will be a satisfactory 
substitute for Knight’s without infringing 
his patents. 

One of the latest of these efforts is 
illustrated by the accompanying engrav- 
ings, which give largely diagrammatic 


Everything 
worth while in the gas 
engine and producer 

industry will be treated 
here in a way that can 

be of use to practi- 
cal men 


Referring to the drawings, the power 
piston P works within the sleeve exten- 
sion S of the pump piston p, and is pro- 
vided with the usual packing rings. The 
sleeve S is attached to the trunk 7 of 
the pump piston and the trunk slides in 


tepresentations of the construction in- 
volved. The engine is really not a sleeve- 
valve machine in the usual sense of that 
term. It is provided with two concentric 
pistons, one of which delivers power to 
the crank shaft and the other pumps in 
the charge. Both of them overrun ports 
and thereby serve as valves in exactly 
the same way as does the piston of a 
three-port engine working on the two- 
stroke cycle. This does not mean, how- 
ever, that the Rayner engine, here de- 
Scribed, is merely the equivalent of an 
ordinary two-stroke engine. 


the cylinder bore like an ordinary trunk 
piston and is provided with packing rings 
near the upper end. The trunk T serves 
as an exhaust valve, covering and un- 
covering the ports E, and the main pis- 
ton P serves as an inlet valve codperat- 
ing with the inlet ports ] in the wall of 
the sleeve S. This sleeve works in a 
guide G which is attached to the outer 
cylinder wall by a circular flange F, 
thereby forming a closed chamber C in 
which the pump piston p operates. 

The sleeve S and, consequently, the 
piston p are reciprocated by means of an 


auxiliary crank and connecting rod, as 
indicated clearly in Fig. 1; the stroke of 
the sleeve is one-half that of the main 
piston P and the relative motion of their 


contiguous surfaces therefore occurs 
at one-half the rate of the piston 
speed. 


Fig. 1 shows the sleeve S at the bottom 
of its travel, with the exhaust ports E 
entirely uncovered. The inlet ports /, 
however, are not yet uncovered because 


‘the small crank is set slightly ahead of 


the main crank, as shown in Fig. 2, and 
the piston has not yet reached the -end 
of its downward stroke. When it does 
so, a little later, the inlet ports are un- 
covered, as shown in Fig. 2, and the 
fresh charge, which was compressed in 
the chamber C by the piston p on its 
downward stroke, expands into the cylin- 
der, as indicated by the arrows. Its 
direction being upward, it assists the 
escape of the burned gases from the 
interior of the sleeve S. On account of 
the lead of the short crank, the exhaust 
ports are covered before the inlet ports, 
as represented in Fig. 3, and there is an 
appreciable period during which the 
charge expands into the cylinder after 
the exhaust ports have been closed. 

The continued upward motion of the 
piston within the sleeve closes the inlet 
ports and compresses the charge in the 
cylinder in the usual way. The simul- 
taneous upward travel of the piston p 
draws another charge into the chamber 
C through a check valve (not shown), 
ready to be compressed on the next down- 
ward stroke. 

It is evident from the foregoing that 
the engine operates on the two-stroke 
cycle, the exhaust and inlet ports being 
uncovered at the end of each downward 
stroke. The operation differs from that 
of the ordinary two-stroke engine, how- 
ever, in that the inlet ports are open a 
much longer time, because of the slight- 
ly differential travel of the sleeve S and 
the piston P during that part of the 
cycle; for the same reason, the exhaust 
ports are opened and closed appreciably 
ahead of the opening and closing of the 
inlet ports, and they remain open twice 
as long as in the ordinary engine be- 
cause the sleeve S travels at one-half 
the speed of the piston. 

We understand that the engine has not 
been built, and therefore no definite 
information regarding its performance is 
available. The drawings were supplied 
by Arthur J. Herschmann, of Watchung, 
N. J., who represents the inventor in this 
country. 
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Chart for Reducing Gas Vol-- 


umes to Standard Conditions 
By J. ALBERT M. ROBINSON 


In order to do away with the tedious 
work of reducing gas volumes to standard 
conditions, the accompanying chart was 
calculated and plotted. Each diagonal 
line shows the variation of volume with 
pressure for a certain constant tempera- 
ture. The range of the chart is from 32 
to 100 degrees and from 27 to 32 inches 
mercury pressure. It is calculated on 
the basis of standard conditions of 29.92 
inches of mercury and 62 degrees Fah- 


renheit. The equation is 
522 Pm _ 
29.92 T 
where 


Pm = Absolute pressure observed, in 
inches of mercury; 

. T= Absolute temperature observed 
(Fahrenheit temperature -- 
460) ; 

V=Volume under standard condi- 
tions corresponding to one 
cubic foot under the observed 
conditions. 


EXAMPLE 


In the wet-test meter of a gas calorim- 
eter the temperature is 72 degrees and 
the pressure is 1 inch water; barometer, 
29.69 inches. The low heat value of the 
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then trace straight downward, as indicated 
by the dotted line, to the scale of vol- 
umes, where the value 0.976 is obtained. 
This means that one cubic foot as metered 
is equal to 0.976 cubic foot under stand- 
ard conditions. Therefore, the low heat 
value under standard conditions is 
0.976 
B.t.u. per cubic foot. 

The chart may also be used in the 
reverse direction. Suppose it is desired 
to find what pressure would be neces- 
sary at a temperature of 32 degrees in 
order that the volume should be the same 
as under standard conditions. Trace up- 


= 125.1 


- ward along the vertical line starting at 


1 cubic foot until the 32-degree line is 
reached; then trace the horizontal line at 
the intersection until the pressure scale 
is reached; the figure there is 28.2 inches, 


_which is the desired mercury pressure. 


Conversely, the temperature can be found 
if the pressure is known. 


~CORRESPONDENCE 


Trouble from Long Exhaust 
Pipe 
Mr. Delbert’s account, in the August 


22 issue, of the failure of an engine to 
start through excessive length of the 


exhaust pipe, recalls an experience I had 
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gas as metered is 122.1 B.t.u. Required, 
the low heat value under standard condi- 
tions. One inch of water equals 0.07 
inch of mercury; therefore the observed 
pressure is : 
29.69 + 0.07 = 29.76 
inches of mercury. 
From 29.76 on the side scale of the 
chart, trace horizontally to the right until 
the diagonal line of 72 degrees is reached; 


rd Gas Volume, Cubic Feet 


0. 


CHART FOR GAS 


a few months ago. In my case also the 
trouble was caused by a straight-run ex- 
haust pipe. It was not practicable to 
shorten this in the manner indicated by 
Mr. Delbert, but the difficulty was over- 
come by substituting a 4-inch pipe for 
the original 2'4-inch pipe. 

The speed of the engine was fairly 
high and the excessive pressure in the 
long exhaust pipe had no time to dis- 
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seminate before the next exhaust. Hence, 
the pressure at the end of the exhaust 
stroke and at the beginning of the suc- 
tion stroke was considerable, and in- 
stead of fresh gas being sucked in when 
the inlet valve opened, the waste gases in 
the cylinder blew back through the inlet 
and air ports and prevented the admis- 
sion of a fresh charge. The reduction 
of pressure at the end of the exhaust 
stroke, after the larger pipe -was fitted, 
was accomplished as had been expected, 
and the trouble ceased. 

Indicator diagrams taken with a light 
spring gave the clue to the cause of the 
trouble; the exhaust lines of these re- 
sembled that shown in the illustration, 
the pressure rising at the end of the ex- 
haust stroke, presumably as the exhaust 
gases going up the pipe caught up with 
the previous exhaust charge. ‘ 

JOHN S. LEEsE. 

Manchester, Eng. 


Mr. Caton’s Diesel Engine 
Diagram 


The Diesel-engine diagram submitted 
by Mr. Caton in the issue of October 31 
is subject to at least one criticism: the 
power developed by the engine, accord- 
ing to the diagram, was less than the 
power delivered by the generator driven 
by the engine. With 60 pounds mean 
effective pressure and 164 revolutions 
per minute, a 16x24 cylinder would de- 
velop 


60 X 2 X 201 X 82 __ 


60 
33,000 

600> 
400- Maximum Gage Pressure, 540 ib. 
300 ‘ Mean Effective Pressure, 60/b. 
200 \ 2 
1004 


DIAGRAM FROM DIESEL ENGINE 


indicated horsepower. As there were six 
cylinders, the total indicated horsepower 
would be 360. If the generator delivered 
275 kilowatts, that is, equivalent to 
1.34 275 = 368% 
electrical horsepower, or 8’ horsepower 
more than that indicated in the engine 
cylinder. There is evidently something 
wrong somewhere. The output- of the 
generator should, of course, be less. 
Another feature of the diagram that 
seems to be wrong is the pressure during 
the exhaust stroke. This was below at- 
mospheric pressure, according to the dia- 
gram. 
. Geo. W. MALCOLM. 
Brooklyn, N. Y. 


“They make engine wheels out of paper 
now.” 

“That so? Use ’em for stationery en- 
gines, I s’pose.”—Cleveland Leader. 
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Repaired Economizer Mani- 
fold 


A manifold of a _ fuel economizer 
cracked just around the fillet to the 
flange. 


The manifold was removed and fas- 
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How THE PACKING Is APPLIED 


tened in a lathe and the inside smoothed 
up as far as the branch. It was then 
threaded, and a nipple screwed in place. 
The nipple can be painted with either 
ted lead or smooth-on. 
H. R. BLESSING. 
Philadelphia, Penna. 


Tail Rod Stuffing Box 


The accompanying illustration shows 
the arrangement of a rear-end stuffing 
box which an engineer placed on a high- 
speed piston-valve engine. The rear tail 


STUFFING Box FoR VALVE-STEM TAIL Rop 


rod A is held in place by a stuffing box, 
and holds the valve in a central posi- 
tion; it also reduces the wear on the 
bottom of the seat. 

The engineer claims that there has 
been less leakage past the valve since 


Practical 
information from the 
man on the job. A letter 
good enough to print 
here will be paid for> 
Ideas, not mere words 
wanted 


the change was made and that the valve 
will last longer because of it. 
C. R. McGAHey. 
Baltimore, Md. 


Grooved the Funnel 


To prevent tanks, etc., from becoming 
air bound when filling through a common 
funnel, I hammered a groove in the side, 
as shown in the sketch; the groove should 


Section A-A 
GROOVED FUNNEL 


be wide and deep enough to prevent its 
being sealed by the liquid. 
P. P. FENAUN. 
Lynn, Mass. 


Accurate Indicator Connection 


Numerous attempts have been made to 
obtain accurate connections between the 
engine piston and the indicator driver. 
Cords cannot serve, nor will chains, as 
both stretch and a true registry is de- 
feated. 

About 45 years ago I discovered a 
means of absolute accuracy for making 


this connection and those who desire ac- 
curacy can use the old design. 

On the end of the crosshead a cut 
rack was secured to move with the pis- 
ten. The rack operated on a_ gear 
wheel whose axle carried a smaller gear 
wheel that meshed with a toothed bar 
which was long enough to operate on 
Gne or two geared drums as desired. The 
rack there gives a perfect registry with 
every stroke. 

PETER VAN BROCK. 
Jefferson, Iowa. 


Emergency Die Stock 


One way to use a solid pipe or bolt 
die where no die stock is available is to 
take two pieces of oak and two 3-inch 
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WoopeEN Die Stock 


bolts, and use as shown in the illustra- 
tion. 

J. J. O'BRIEN. 
Buffalo, N. Y. 


A Twenty Four Hour Log 


The accompanying data are from my 
daily record. I would like to have the 
expression of engineers as to the eco- oe 
nomical operation of the plant. fo 

The plant has a 500-kilowatt turbine 
which operates with a very small load. 
The plant, however, has a fair live-steam 
load. The record for one day’s run of 
24 hours’ duration is given herewith. 


LOG SHEET 


Average kilowatts . 52 
Average water temperature at 

economizer. . . 195 degrees 
Average Water temperature at 


boilers. .. 274 degrees = 
Average water te mpe rature at 

hotwell 
Total water evaporated.. 


Total coal used. 


60 degrees 
382,800 pounds 
34,800 pounds 


Evaporation per r pound of coal 11 pounds 
Average coal per hour 1,450 pounds 
Average water per hour 15 9: 50 pounds 
Boiler horsepower... ... . 462 
Cost per 24 hours, including 

coal, labor and oil. . $66.39 
Pounds of coa! per square foot 

of grate surface per hour.. 143 pounds 


The plant contains two boilers of 275 
horsepower each. 


C. R. WArb. 
Waterford, N. Y. 
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Float Pump Control 


I have had considerable experience 
with float rigs for governing steam 
pumps, and have found that the arrange- 
ment shown in the inclosed sketch works 
very well. The float is placed in a sep- 
arate chamber and connected to the main 
tank with small pipes after the manner 
of a water column. The float is made of 
heavy material and the weight is bal- 
anced by a proper counterweight on the 
other end of the beams. In cases where 


uw 


BY 


2 


DESIGN OF PuMP CONTROL 


the weight on the beam center bearing 
is so great that the float is not sensitive, 
the trouble is easily remedied by making 
the beam center bearing % inch larger 
than the journal and then filling the 
space all around with pieces of %-inch 
drill rod, thus making a simple and ef- 
fective roller bearing. 

The beam center bearing was bolted 
to the bracket in order to facilitate lin- 
ing; the gear must be accurately in line 
if it is to work at all. 

C. S. RUNION. 

New London, Conn. 


Removing Piston Rods 


There are numerous ways of remov- 
ing a keyed piston rod from the cross- 
head. In one plant of which I was chief 
it was necessary to disconnect the piston 
rod from the crosshead of one engine 
several times, the jack shown in Fig. 1 
being used to draw the rod out of its 
seat. 

The side pieces were hooked back of 
the crosshead and the screw which pushed 
against the rod was turned with a pipe 
wrench. This worked well but necessi- 


POWER 


tated removing the crosshead pin, which I 
did not wish to do. While the key was 
out I took exact dimensions for a set 
of gibs and key to fit the slot in the 
crosshead and rod with which to draw the 
rod without removing the pin. They were 
made as shown in Fig. 2. 
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Fic. 1. CROSSHEAD JACK 


The key in this case was 7¢ inch thick, 
3% inches wide at the top and 3% 
inches at the bottom. The wedges and 
gibs were made so that when they were 
in place they would be the exact taper of 
the key in the gib A, the shoulders of 


Sau. A 
Taper3:l2 
i( 
_| 8 
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Fic. 2. WEDGE AND GiB ARRANGEMENT 


which bore against the crosshead, and the 
part B was cut out 3 inch at both ends, 
as shown. The center part bore against 
the bottom of the slot in the rod, but 
the parts CC clear the crosshead. The 
wedge and gibs are given a draw of % 
inch to the foot. 

It only requires a few blows with the 
sledge to loosen the rod. The advantage 
of this method is that the crosshead pin 
does not have to be removed when re- 
moving the piston rod. The gibs and 
key are made of machinery steel and 
were finished upon the shaper. 

J. C. HAWKINs. 

Hyattsville, Md. 


Spring Drive 


In order to reduce the shock to a 
machine when suddenly started, a spring 
drive will be found of benefit. 

The accompanying illustration shows a 
motor with a pinion A secured to the 
armature shaft. This pinion is geared 
to a large gear B which runs loose on 
the shaft D. The spider C is secured to 
the same shaft by setscrews. 

As the current is turned on, the gear B 
revolves and transmits its power to the 
spider C by means of springs E, F, G and 
H. These springs are held in position 
by lugs, cast on the arms of both the 
gear and the spider. The gear starting 
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up suddenly compresses the springs, 
thereby causing the spider and shaft to 
start slowly. 


A SPRING DRIVE 


This method of reducing the shock will 
prevent trouble and increase the efficiency 
of the machine to which it is applied. 

G. B. TANIs. 

Paterson, N. J. 


Oil Cup Vent Guard 


The ordinary glass-sight oil cup has 
a slide on top to permit filling and the 
slide has a hole for a vent. To pre- 
vent dirt and grit working in through the 
vent hele, bend a piece of small copper 
tube having a 1/16-inch hole into U- 
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AiR IN GUARD 


shape and solder it to the slide with the 
hole in the U-tube over the vent in the 
slide. This will give the necessary vent 
and the dirt and grit falling on the oiler 
can be wiped off—not in. 
CHARLES H. FRANKLIN. 
Schenectady, N. Y. 
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Adjusting Nut Lock 


In cases where the studs in the crank- 
pin strap are used for tightening the 
brasses, the scheme illustrated herewith 
is good. 

It is often difficult to tighten the jamb 
nuts enough without disturbing the ad- 


LocK-NUT KEEPER 


justing nuts. A yoke is made from a 
piece of sheet iron and placed between 
the nuts as shown. The lock nuts may 
then be drawn as tightly as desired with- 
out even putting a wrench on the bottom 
nuts to hold them in place. 
EpwaArpD T. BINNS. 
Philadelphia, Penn. 


Replacing Crank Pins 


A method employed quite extensively 
in putting in new crank pins, especially 
in the larger types of engines and when 
gas is available for heating purposes, is 
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HEATING DEVICE 


herewith described. Th. old pin is re- 
moved by chipping off the bead on the 
back end of the pin and driving out with 
a heavy sledge. After reboring the pin- 
hole with a portable boring bar, a new 
crank pin of proper size is made. The 
usual allowance in present practice for 
a shrink or press fit for crank pins of 
from 8 to 15 inches in diameter is froni 
0.007 to 0.012 inch, and it would requir 
approximately 45 to 125 tons pressure 
to force them in place if they were put 
in with a hydraulic press as is the usual 
Practice in most shops. 

As in most cases it would be too ex- 
Pensive to rig a portable press even if 
One were at hand to put in a new erank 
in the field, most new pins are put in 
by heating the disk to expand the hole 
enough to allow the new pin to be put 
in place and the disk to shrink on the 
pin. 
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A method used quite extensively and 
successfully for heating the disk is 
shown in the cut. A ring is made of '4- 
inch iron pipe and bent to form a ring 
6 inches larger than the diameter of the 
crank disk. Small ;«-inch holes are 
milled around the inside diameter of the 
ring to allow the gas flames to be di- 
rected onto the disk. A gas pipe or hose 
is connected at A. The gas burner shown 
at B is made from a short piece of 114- 
or 2-inch pipe, a pipe coupling cap and 
bushing and is drilled full of i4-inch 
holes. It is used by inserting it into the 
crank-pin hole, a gas connection being 
made at C. It is best to let the gas ring 
outside of the disk burn two or three 
hours before applying the burner to the 
crank-pin hole. This allows the disk and 
counterbalance to become heated up all 
around, and eliminates the danger of 
cracking the disk, which would be liable 
to occur if heat were applied locally to 
the crank-pin hole. 

When it is necessary to put on a new 
crank disk in the field it is good practice 
to use the crank-pin hole in picking up 
the disk, and when the disk is in place 
put in the crank pin, the same heat an- 
swering for both operations. 

E. P. BAUM. 

Pittsburg, Penn. 


‘Troublesome Back Pressure 
Valve 

Several years ago I experienced con- 

siderable trouble with a back-pressure 

valve that would pound on its seat every 
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IMPROVED BACK-PRESSURE VALVE 


time it was opened to the atmosphere, 
although it was fitted with a dashpot and 
bypass. It was so designed that when 
the stem A was screwed in the valve and 
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the dashpot piston would rise, it would 
allow the condensed steam to flow down 
through the bypass B, past the valve C 
and up into the chamber D, thereby 
forming a cushion for the piston E and 
thus preventing the valve F from pound- 
ing. Although this arrangement looked 
all right, it did not work satisfactorily. 

I proceeded to alter the valve in the 
following manner: The drip valve G was 
removed and a hole drilled through it 
and threaded at the lower end for a 
packing nut H. I then drilled and tapped 
one side to receive the setscrew X. 

I then replaced the drip valve in its 
former position, and passed the stem J 
up through it until it touched the bottom 
of the piston E, as indicated by the 
accompanying sketch. The setscrew X 
was screwed in the side of the drip valve 
as shown. 

All that was necessary to do now was 
to slack off on the stem A, push up the 
stem J with one hand, and at the same 
time tighten up on the setscrew X, with 
the other hand. This kept the valve from 
off its seat and there was no further 
trouble from pounding. 


GEeorGE J. LITTLE. 
Passaic, N. J. 


Concrete Pipe Joint 


When about to make some repairs to 
a headgate it was found that the job 
could not be done without shutting down 
the plant, on account of no condensing 
water. I decided to build a small dam 


Cemented Burlap 


Burlap 
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Pipe JOINT MADE OF CONCRETE 


upstream and lay a 6-inch pipe down to 
the condenser intake. I had 45 feet of 
pipe, but there was one long piece with- 
out threads on one end and no way at 
hand to cut them. 

A nail keg with the heads knocked out 
was slipped over the pipe after cutting 
a 2x3-inch hole in one side of the keg. A 
second pipe was butted against the first 
one and a piece of burlap 6 inches wide 
that had been soaked in eement was 
wound twice around the joint. The keg 
was then placed over the joint, the ends 
filled with burlap and cement mortar 
poured into the hole until the keg was 
full. 

ALMON SKINNER. 


Chadwicks, N. Y. 
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Split the Stuffing Box Gland 


Some time ago I was an engineer in 
a plant where a breakdown occurred on 
one of the low-pressure pistons of a 
compound engine. 

Before making the necessary repairs 
I was ordered to prepare the packing. I 


SPLIT STUFFING-BOX GLAND 


found that the men had forgotten to put 
the gland of the low-pressure cylinder 
on the piston rod when assembling the 
engine. I suggested sawing the gland 
through the bolt holes, as shown in the 
sketch. 

Two small brass liners were placed 
between the halves of the gland in the 
cut. The engine was soon running and 
the gland gave no trouble; in fact, no 
changes were made for over two years. 

T. D. PARFETT. 

Claridge, Penn. 


Governor Gave Faulty 


Regulation 

According to the old settlers on the 
job, the diagrams shown herewith were 
the best that could be obtained from a 
14 and 26 by 30-inch Corliss engine of 
the nonreleasing-gear type. It ran at a 
speed of 150 revolutions per minute and 
was governed by an automatic governor. 

They said that the builder’s experts 
had given up trying to improve the run- 
ning qualities of the engine which had 
been hammering away for years. 

The governor was pounding at an 
alarming rate and it was found that the 


SETTING 


oil gag pot was inoperative; the piston 
in it was perforated with four '%4-inch 
holes. 

These free oil passages permitted a 
too free movement of the governor which 
caused the gag-pot piston rod to wear. 

The four holes in the piston were 
tapped and plugged, with the exception 
that a quarter section was cut out of 
one of the plugs. A new rod was also 
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provided. These were the essential al- 
terations, but they made the governor 
stiff and yet sufficiently sensitive to give 
close regulation. 

When a governor requires so much 
resistance against vibration, the logical 
conclusion is that it is out of balance. 
Although it may be nearly balanced in 
respect to centrifugal force of the entire 
mass of the wheel, it is out of balance 
in relation to gravitation acting upon the 
articulate parts. 

The phenomenon presents a_ weight 
rising against gravitation, and with a 
spring in which a force is stored until 
the weight descends, when the force 
stored in the spring acts with the gravity 
of the weight, thus striking a blow. 

V. J. IRONSIDE. 

Boston, Mass. : 


Prevented Packing Blowing 
Out 


A simplex pump, after several years’ 
service underground, had become warped 
in the planed joints, and on being over- 
hauled in the shops the joint between 
the steam chest and the cylinder was 
overlooked. When steam was turned on, 
the gasket would blow out at the ends. 
By using different combinations of 
double gaskets, lead strips and wooden 
wedges, it could be made to hold for an 


‘Pump As REPAIRED 


hour or two, but not long enough to keep 
the water out of the mine. 

Existing conditions made it impossible 
to get another pump, so I devised the 
scheme shown in the illustration. 

After making the 1'4x5<-inch iron 
cross bars B of suitable lengths, they 
were flattened on the ends and drilled for 
'4-inch side rods to form a clamp C. I 
put in a new gasket and a narrow strip 
of red rubber doubled, across each end 
as shown at A. Over these rubber strips 
were placed the bars B, which were drawn 
up as tightly as possible by the side rods. 

The pump ran in this manner without 
trouble for 10 months. 

W. E. BERTRAND. 

Philadelphia, Penn. 
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Babbitt in Crank Pin Box 


About a year ago I was sént to a 
mill where the engineer was _ having 
trouble with the engine crank pin. I 
scraped the brasses and polished the pin, 
but it continued to heat. I then turned 
the brasses larger and babbitted them, 
and the trouble was over. 

_ The governor also ran hot, which 
caused the engine to race and run un- 
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Brass WASHER CAUSED TROUBLE 


steadily. The governor was fitted with a 
brass liner, as shown at A in the illustra- 
tion. It was removed and a cast-iron 
liner substituted and there was no more 
trouble. 
A. L. JOHNSON. 
Somers, Mont. 


Burning Fuel Oil 


Can any reader of Power give me an 
approved plan for a horizontal tubular- 
boiler furnace in which fuel oil is to be 
burned ? 

In most of the plants I have seen, the 
oil is burned with the aid of steam, the 
atomizer extending horizontally through 
the front of the boiler setting and in the 
direction of the draft. 

T have been told to let the flame im- 
pinge against the bridgewall so that the 
flame will be deflected toward the ash- 
pit, the grates having been removed; see 


FURNACE FOR BURNING FUEL OIL 


illustration. Also, to burn the oil with 
the ashpit door closed and the damper 
opened a very little. 

I would appreciate any information 
relating to a reader’s experience in burn- 
ing oil, the quantity burned per kilo- 
watt-hour in producing electrical en- 
ergy. 

D. A. STEINER. 


Frankfort, Kan. 
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yuestions Before the 


Engine Runs with Steam 
Valves Closed 


In the September 5 issue, page 371, 
Mr. Lentz states that he has a 16x32-inch 
Corliss engine which will run at slow 
speed when both admission valves are 
closed, and that after reboring the valve 
seats, fitting new valves and setting them 
with the aid of an indicator, the en- 
gine runs faster with the admission 
valves closed than it did before re- 
boring. 

He also states that he knows of a 
20x36-inch engine of the same _ type 
which does the same, although it has 
only been running six months, and he 
suggests that the valves are not correctly 
set; he has tried the latter in all positions 
with no better result. 

Perhaps the following experience will 
be interesting, as it is a very similar 
case to his own. The plant consisted 
of a 20 and 36 by 42-inch engine direct 
coupled to a dynamo and two small 
high-speed vertical engines, all running 
condensing and with 140 pounds boiler 
pressure. The first extension of this plant 
consisted of one 300-horsepower and two 
1000-horsepower vertical triple-expan- 
sion condensing engines. As this neces- 
sitated a correspondingly large extension 
of boiler power, the steam pressure was 
increased to 180 pounds to obtain better 
economy. When the Corliss engine was 
run at this pressure the trouble be- 
gan. 

The parts stood the increased pressure 
fairly well, with the exception of the 
crosshead shoe which gave a little trouble 
through heating. The‘ chief difficulty, 
however, was that the engine would run 
above speed when the entire load came 
off, although the steam-admission valves 
did not open as the governor was in its 
highest position. 

As the engine had been working some 
time the valve seats had become worn. 
They were rebored and new valves were 
fitted, but with no improvement, for with 


180 pounds boiler pressure the engine - 


still ran above speed, although the ad- 
mission valves did not open. 


It was at once realized that this was a 
question of valve leakage and that the 
setting of the admission valves would 
not affect it as they covered the ports 
correctly when at rest. The admission 
valves were then fitted most carefully, 
with but stight improvement. 


Then it was decided to run the engine 
for a time so that the valves could wear 


Comment, 
criticism, suggestions 
and debate upon various 
articles.Jetters and edit- 
orials which have ap- 
peared in previous 
issues 


tighter. When the vacuum was reduced 
4 or 5 inches the engine would govern 
all right. This was done by cutting down 
the circulating water, but it needed too 
much attention as the amount of water 
used varied with the load and there was 
also the risk of losing the water, the con- 
denser being of the ejector type. 


The boiler pressure was then reduced 
to 140 pounds whenever this engine was 
running; at this pressure the governing 
was quite satisfactory and after a few 
weeks the engine was tried again at the 
higher pressure. It still speeded above 
normal, although the steam-admission 
valves were not operating; then the mak- 
ers of the engine were called in. 


They sent a man to see what was 
wrong and in a week or two their expert 
came. After a week’s work he reported 
that the engine was not designed for 
180 pounds steam pressure and must be 
worked at the lower pressure. 


He stated that all condensing Corliss 
engines could run with their steam-ad- 
mission valves closed if the engine was 
first started and the steam pressure was 
moderately high. He illustrated this by 
taking out the governor spring, starting 
up the engine with 140 pounds boiler 
pressure and showing the engine run- 
ning with the governor in its topmost 
position and the admission valves 
closed. 

The report stated that two factors pre- 
vented the higher pressure being used 
in this engine: the high vacuum ob- 
tained, 27 to 28 inches, needed very 
little steam to run the engine light as 
the condensing plant was not driven from 
the engine; the other was that the engine 
was only run at 90 revolutions per min- 
ute instead of its designed speed of 115 
revolutions. As a consequence, the steam 
leakage was sufficient to make the en- 
gine overrun, whereas had the engine 
speed been 115 revolutions the govern- 


‘ing would have been satisfactory. 


Obviously this report left only two al- 
ternatives, either valves just large enough 
for the engine speed of 90 revolutions 


per minute had to be fitted to reduce the 
steam leakage or the boiler pressure had 
to be reduced; the latter was adopted and 
the engine still runs with a boiler pres- 
sure of from 140 to 150 pounds per 
square inch. 


Lest it should be thought that only 
Corliss engines are capable of being run 
by the leakage past the admission valves 
the following experience of a vertical 
condensing engine fitted with drop valves 
is given: 

The engine was a 20 and 35 by 20-inch 
fitted with double-beat drop valves 
actuated by a positive valve gear and de- 
signed to run at 230 revolutions per min- 
ute; it was sold for direct coupling to 
a dynamo at 150 revolutions and had 
an independent condensing plant. At 
the maker’s works it was run noncon- 
densing and the governor acted satisfac- 
torily. When the engine was started up 
it was found that the governor would not 
hold the engine when it worked con- 
densing, or when the speed was at about 
i50 revolutions the steam-admission 
valves were not lifted from their seats 
but the speed of the engine gradually 
increased until the flywheel was endan- 
gered. 


Many days were spent in the endeavor 
to make these valves tight. They were 
ground in cold, and under steam. They 
were also motor driven and made to ham- 
mer on their seats in the hope that they 
would wear steam tight; then the en- 
gine was run noncondensing for a time, 
tut the engine would still speed up, al- 
though the admission valves were not 
lifted from their seats. 

It was then decided to put new steam- 
admission valves in the high-pressure 
cylinder of just sufficient size to run the 
engine at 150 revolutions per minute. 
After this was done the engine was run 
and the governor then held the engine. 
Thus it was seen that the difference be- 
tween the leakage of the larger valves 
and that of the smaller ones was suffi- 
cient to make the engine speed up when 
there was no load on and when exhaust- 
ing into a high vacuum. 

Mr. Lentz will see from this that his 
make of engine is not alone in running 
slowly with the steam-admission valves 
closed, but it is seldom that there is a 
combination of high steam pressure, high 
vacuum, large valves and a light-running 
engine to demonstrate this fact; there- 
fore it is not commonly known. 

JAMES CANNELL. 

Stanford le Hope, England. 


2 
a 
. 
= 
AS 


710 


Show versus Efficiency 


An editorial “filler” in the September 
26 number, page 490, concerning the en- 
gineer who polished his brass work with 
asphaltum ought to be taken to heart in 
more than one plant. Too often this 
showiness in the engine room, covers a 
multitude of sins. 

Neatness and cleanliness are virtues 
to be insisted upon in any plant be- 
cause clean machinery runs better and 
because inspection and repairs are facili- 
tated. But cleanliness is just as im- 
portant downstairs around the filters, 
condensers and pumps as it is in the 
engine room. 

The engineer naturally likes to receive 
compliments upon the good looks of his 
plant, so he proceeds to add polished 
work to dazzle the eye and draw out 
more compliments. This is not neces- 
sarily a bad thing; but there is always 
danger that the care of this show work 
will take time and attention away from 
the main purpose of the plant, the eco- 
nomical generation of power. 

If one looks around in one of these 
“show places” he will perhaps find a 
big steam header drained into a well in 
the rear and all of the water and heat 
being thrown away. If not this, some- 
thing equally as bad. 

In a State institution some years ago 
a new power plant was installed. A 
double system of feed piping for the 
three boilers was all of polished brass, 
not even a valve or fitting being painted. 
Nickeled steam gages were returned and 
brass ones demanded. Everything pos- 
sible was of brass, and the fireman was 
to polish every bit of it every day. Two 
of the best firemen they ever had left 
at once on hearing this. One wonders 
what sort of a CO. chart the plant would 
show with the fireman putting in most 
of his time rubbing brass. Efficient com- 
bustion was evidently a very secondary 
consideration in this chief’s mind, for at 
all costs things must look pretty. 

There were some things that did not 
look so nice. A 6-inch reducing valve 
blew out its bonnet gasket and was left 
in that condition six weeks, leaking 
steam 24 hours a day. In the engine 
room was a vertical separator with steam 
going into the outlet and coming out at 
the inlet; but how things did shine! 

At another plant, one of the largest 
of its kind in New England, an engi- 
neer accidentally spilled a few drops of 
cylinder oil on the floor. Now the snowy 
whitness of that floor was an important 
matter and a grease spot upon it did not 
blend well with the polished turbines and 
compressors, so the man was summarily 
fired. But downstairs the “oiling system” 
would disgrace a backwoods sawmill. 
The engines thump and pound, one fly- 
‘wheel imitates the waddle of a duck; 
but everything shines! 

A power-station fireman was one day 


a pound above normal. 
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obliged to paint two exhaust pipes run- 
ning up the side of the engine room. The 
next day the chief inquired of him why 
the coal per kilowatt-hour had risen half 
“That,” replied 
the knight of the slice bar, “represents 
what you saved yesterday by not hiring 
a painter.” He was right. It was im- 
possible for him to fire carefully and at 
the same time stand on a ladder and 
paint. 

Contrary to the evident belief of many 
engineers, it is not the fireman who is al- 
ways puttering at something who is 
worth the most. Economical burning of 
fuel demands constant and _ intelligent 
attention. Do not distract the fireman; 
do not think you must keep him on his 
feet every minute. 

The main purpose of a power plant is 
the transformation of fuel into work in 
the most efficient manner possible. Then 
if there is time to primp, go ahead. 
While the tubes are covered with scale 
and soot, while the settings are full of 
cracks, while headers and drip lines and 
blowoff pipes are leaking and the heater 
is almost useless for need of a clean- 
ing; while you are buying cold water 
from the city and pouring hot water into 
the sewer, no man about the plant can 
be spared to make a show place of the 
engine room. 

WILLIAM E. DIXON. 

Malden, Mass. 


Sand for Hot Boxes 


Mr. Howarth’s surprise and enlighten- 
ment, as expressed in the issue of October 
17, is only one of the many illustrations 
of the value of Power as an educational 
factor. 


Like him, a great many of the younger 


engineers have spent years at their work 


without having become acquainted with 
many of the common practices of older 
and more experienced men, among which 
was the use of sand for cooling hot 
boxes. If any chief on an ocean liner 
or of any other power plant objects to 
the intelligent use of sand in an emer- 
gency it is because he, like many others, 
is lacking in knowledge and experience. 


I first saw sand used on the S.S. 
“Roanoke,” of the Old Dominion line. 
The aft journal of the low-pressure en- 
gine had given trouble for some time 
and one day it began to smoke. Water 
was turned on and the engine slowed 
down. The chief called for the sand box. 
When it came the water was shut off, 
and with one hand he poured a small 
stream of oil into the box and with the 
other fed in sand. 


The smoke ceased almost at once. In 
a few minutes the order for full speed 
was given and the 16-inch journal soon 
cooled to the normal temperature. 

Since then I have often used sand for 
cases of undue heating in both new and 
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old work, particularly on thrust bearings. 

Sand is valuable to the engineer who 
knows how to use it. It will not cause 
a journal to heat if oil enough is used to 
prevent the forming of a paste, but, on 
the contrary, it will cool a bearing quicker 
and better than any other remedy that I 
have ever tried. 

Engines are better built and installed 
now than they were 40 or 50 years ago, 
and many engineers pass years in ser- 
vice without meeting with some of those 
incidents which go to make up the sum 
of a complete practical operating engi- 
neer’s experience. 

W. G. FREER. 

New York City. 


Engine Knocks 


In the October 3 issue, W. A. Mills 
inquires about a knock apparently in the 
low-pressure cylinder. If he will come 
across with a few more data the quest- 
tion could be answered more intelligibly. 
Does the engine run condensing? How 
much receiver pressure is carried? Is 
there any end play to the valves? Is it 
a Corliss, and what is its size? How 
much compression is carried and what 
kind of a diagram is produced ? 

W. E. CHANDLER. 

Northbridge, Mass. 


Lifting Water in Boilers 


On page 528 of the October 3 issue, 
C. G. Harden says in substance that, if 
all the water in a boiler is of practically 
the same temperature, he cannot account 
for the circulation, for without tempera- 
ture differences there can be no circula- 
tion. Mr. Harden has a false idea of 
the cause of boiler circulation and one 
that is common among engineers. 

The sluggish circulation in the hot- 
water boiler connected to the kitchen 
range, which is produced by _ tem- 
perature differences, is certainly of a 
very different character from that pro- 
duced in a power boiler under full load; 
the circulation is so strong in the latter 
case that sheet-steel baffles or other steel 
parts that may become detached are car- 
ried along by the currents produced. 

When first starting a boiler, the initial 
circulation is due to changes in the 
specific gravity of the contents, due to 
temperature differences, as Mr. Harden 
assumes, but as soon as steam is formed 
the changes in specific gravity become 
very marked, and from an entirely dif- 
ferent cause; namely, the production of 
steam bubbles, whose weight is very 
much less than that of a similar volume of 
water. The tendency is for the water to 


flow from all points toward the one eon- 
taining the 
bubbles. 
All of the water in a boiler under 
operation is of practically the same tem- 
perature unless the construction is such 
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that pockets are formed away from the 
paths of the boiler circulation. This is 
the case in the portion below the flues 
in a Scotch boiler, unless especially pro- 
vided with a circulating device. 

If it were possible to operate a boiler 
and maintain the temperature differences 
of the water at various points, the same 
as at starting up, the tendency to produce 
circulation from this cause would be so 
slight as compared to that produced by 
the presence of steam bubbles that it 
could not be considered a factor. 

J. E. TERMAN. 

Hartford, Conn. 


In the October 3 issue, page 528, Mr. 
Harden has replied to my letter published 
in the September 12 issue, and I take 
issue with him on some of his state- 
ments. I believe that more explosions 
are due to improperly cutting in boilers 
than to low water. But these explosions 
are not due to the fact that the pres- 
sure and temperature rise quickly when 
the steam pressure is released; they are 
due to water hammer. Of course, water 
hammer causes a local rise in pressure 
at some definite point on the boiler shell, 
but this is due to the blow given by a 
rapidly moving body of water and not 
to any “rise in steam pressure.” 

Mr. Harden says that my statement 
that the temperature of the water in 
boilers is practically constant is new to 
him. This fact is not new to most engi- 
neers. Professor Kent’s “Steam Boiler 
Economy” states that “by increasing the 
rapidity of circulation in a steam boiler 
we cannot vary the difference of tem- 
perature, for the water and the steam in 
the boiler are at about the same tem- 
perature throughout. The circulation in 
a boiler is due to a large number of 
steam bubbles which are mixed with the 
water. The specific gravity of the mix- 
ture is lower in its upward than in its 
downward movement, and this is what 
causes the circulation in boilers and not 
a difference in temperature. 

In both of Mr. Harden’s communica- 
tions he has claimed that there is a rise 
in steam pressure due to opening a valve 
from a boiler into a header containing 
a lower pressure than that in the boiler. 
It is improbable that there can be any 
rise in steam pressure, as the steam space 
in the boiler is connected with a header 
of a low pressure. Therefore the steam 
would flow from the high-pressure boiler 
into the low header and prevent any ac- 
cumulation of steam pressure. Further- 
more, where are the heat and energy com- 
ing from to “cause the temperature and 
Pressure to rise rapidly” ? 

Mr. Harden has continually used the 
expression “flashpoint” of water. This 
is an exceedingly misused word in this 
connection, for one would suppose that 
if water were at the temperature corre- 
sponding to the steam pressure, it merely 
needed a little shove to push the whole 
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mass of water into steam. But this is 
not the case. 

Boiler explosions have been caused by 
opening the stop valve between the boiler 
and header before the steam pressure in 
the boiler was equal to that in the steam 
header. In this case the higher pres- 
sure from the steam main is admitted to 
that in the boiler, but it is not this pres- 
sure which causes the boiler to explode, 
because the pressure in the main may be 
lower than the normal working pressure 
of the boiler and still cause an explosion. 
The trouble is due to water hammer. 

Since Mr. Harden wants some _in- 
formation on water hammer, I will add 
the following: Water hammer has been 
explained as follows: The steam dis- 
charged into the boiler from the main 
disturbs the surface of the water and 
generates waves. The moment one of 
these waves breaks so as to form a sort 
of bubble and lose some of the steam, 
the water-hammer action begins, because 
the water in the boiler is at a lower tem- 
perature than that of the steam (due to 
lower pressure) and it follows that the 
steam inclosed within the bubble will 
condense, leaving a space there at a 
lower pressure than in the steam drum. 
The higher pressure acting upon the sur- 
face of the water will then close the 
bubble up almost instantaneously, and 
the water forming the upper wall will 
be brought down against the bottom with 
great speed and violence. 

The hammering action thus initiated 
will increase the disturbance in the 
water and larger and larger bubbles will 
be formed in the same way, with the 
production of increasingly violent shocks 
when they collapse. Soon these waves 
and shocks attain enough violence to 
Start a rivet and then the pressure within 
the boiler does the rest. In fact, it is 
always the normal boiler pressure which 
does the most damage and it is only 
necessary for some minor momentary 
disturbance to start a rivet which the 
normal pressure will pull apart and then 
is had the entire range of pressure from 
that of the boiler down to atmosphere 
with a corresponding drop in tempera- 
ture available for throwing the boiler 
pieces around. 

Some idea of this water-hammer action 
derived from blowing steam into a body 
of colder water may be obtained by stick- 
ing a hose into a barrel of water, and the 
chattering and pounding which water- 
hammer action will set up from a %- 
inch opening will give some idea of what 
would happen when a 6-inch main is dis- 
charging steam, although, of course, in 
the latter case the conditions are not so 
ideal as the steam would not be dis- 
charged below the surface of the water 
until it got the water surging about 
violently enough to make its own steam 
bubbles. 

Frank J. McMAHON. 

New York City. 
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Steam Engine Lubrication 


I read with interest the article by 
R. D. Tomlinson on steam-engine lubri- 
cation in the September 12 issue, page 
396, of Power. It seems to me that the 
oil companies should not only label their 
oil barrels with the flash-and-fire test, 
but they should also stamp on the head 
of the barrel the temperature at which 
the oil will properly atomize and mingle 
with the steam. Then it would be a 
very simple matter to choose the cylinder 
oil best suited to the steam pressure 
carried. 


At one time I had charge of a tandem- 
compound engine and I had considerable 
lubrication trouble with it. I used the 
very best cylinder oil that I could buy 
but my trouble increased. Then I pur- 
chased a cheaper oil and got splendid 
results in the high-pressure cylinder, but 
the low-pressure cylinder continued to 
work badly. I then attached a plain 
cylinder lubricator to the low-pressure 
valve and my troubles were over. The 
boiler pressure was 100 pounds per 
square inch. 

CHARLES FENWICK. 

Wapella, Sask, Can. 


Mr. Rockwell’s Questions 


Charles J. Mason’s quotation from 
Railway and Locomotive Engineering, 
published in the October 3 issue, page 
528, may be all right for locomotives, 
but I believe it is entirely wrong as 
regards stationary practice. While put- 
ting cold water into a red-hot boiler may 
not cause an explosion, it will do other 
damage, especially in water-tube boilers. 

About two months ago a water tender 
in charge of a large battery of water- 
tube boilers fell asleep and the water 
dropped out of sight in the glass in No. 
2 boiler. When he awoke he opened up 
the feed valve and the result was that 
14 front headers were cracked on a 
line at the third row of tubes from the 
bottom and the tubes were also burned 
above this point, not below, which shows 
just where the water was when the feed 
was turned on. 


I have seen several other cases sim- 
ilar to this in water-tube boilers, which 
leads me to believe that water should not 
be turned into a boiler with low water 
until it has been cooled down. Cold 
water will not cause an explosion but 
it will cause other serious trouble, which 
in some cases might not extend beyond 
leaking seams in a return-tubular boiler, 
but the sudden contraction may cause 
the rivets to be partly sheared and to 
give way in an explosion at some future 
time. A much safer and saner way is 
to cool down the boiler before turning 
on the feed water. 

J. C. HAwKINS. 
Hyattsville, Md. 
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en ral ip nier 


Shafting Caiculations 


If a line shaft is to transmit 100 horse- 
power, how may the diameter be found? 
£. 
For turned-iron line shafting a very 
commonly used formula is 
d?R 
125 


Tlorse power = 

in which 
d — Diameter of the shaft in inches; 
R = Number of revolutions per min- 


ute. 
Assuming 300 revolutions per minute, 
d? 300 
100 = 
125 
d? T2, 590 
300 


d -~ 3.44 inches. 


The nearest commercial 
inches. 


size is 31% 


Steam Discharged from Pipe to 
Vessel 


What horsepower of steam will be 
discharged from a 34-inch pipe with 50 
pounds at the delivery end discharging 
into a vessel in which a pressure of 30 
pounds is maintained? The pressures 
are gage; call them 65 and 45 absolute; 
the end of the pipe is wide open. 

J. O’D. 

Dry saturated steam at 65 pounds pres- 
sure has a temperature of 298 degrees 
and contains 1172.9 heat units. At 44.67 
pounds the temperature is 274, and the 
heat content after adiabatic expansion 
from the above condition is 1143.9 B.t.u., 
a difference of 

1172.9 — 1143.9 = 29 B.t.u. 
expended in acquiring velocity. This is 
equivalent to 

29 « 778 = 22,562 foot-pounds. 
The energy of a moving mass is ex- 
pressed by the formula 


in which 
E = Energy of the moving mass; 
W = Weight of the mass; 

— Force of gravity; 
v — Velocity of movement. 

By transposition and substitution 
2gE=v* where W = unity; 
X 32.16 < 22,502; 
v=] 1,451,187.84; 

v = 1204 feet per second. 

The area of a 34-inch pipe is 0.0037 

square foot and the volume discharged 

per second will be 


1204 « 0.0037 — 4.45 cubic feet 


Questions are 
not answered unless 
accompanied by the 
name and address of the 
inquirer. This page is 
for you when stuck- 


use it 


or 16,020 cubic feet per hour. At 274 

degrees the weight of steam is 0.1058 

pound per cubic foot. 

16,020 « 0.1058 = 1694.91 pounds per 

hour 

which at 30 pounds per horsepower per 

hour would be 
1694.91 


30 = 56.29 horsepower 


Graphite as a Scale Preventive 


Will graphite, used as a scale remover 
or preventive, have any injurious effects 
on a boiler? 

C. B. S. 


Several engineers have reported sat- 
isfactory experiences with graphite as a 
scale remover and preventive. There is 
nothing in graphite which can be in- 
jurious to the boiler itself. But in its 
use care should be taken to prevent in- 
jury from an accumulation of detached 
scale on the heating surfaces. 


Compressor Suction Pipe Covering 


Is it necessary to cover the suction 
pipe leading from a refrigerator to the 
compressor ? 


It is good practice as it tends to pre- 


vent the absorption of heat by the con- - 


tents of the pipe and increasing the vol- 
ume, thus reducing the capacity of the 
compressor. Covering also tends to pre- 
vent the drip of water which comes from 
an uninsulated ice-covered pipe. 


Heat Value of Lignites 


In burning Dakota lignite I find a great 
difference in the ash content. It is claimed 
for one kind making about four times 
as much ash and clinker as another that 
its heat value is greater than that which 
makes but little ash. Can this be true? 

It- is quite possible for a coal which is 
higher in heat units or which will show 
even less ash upon analysis to make 
more ash or ashpit refuse in use. An 
ash which has a low fusing point will 
melt and run together in the furnace and 
carry a lot of carbon with it, so that 
the weight of stuff taken out as refuse 
is not all ash, and may be greater in 
quantity with a lower ash coal than it 
would be with a coal having a higher 
percentage of real ash which stayed in 
a powdery form and could be sifted as 
ash into the ashpit. 

Burn a small sample of the coal thor- 
oughly by itself, as in a porcelain dish, 
completely to ash and find out in that 
way what the percentage of real ash is 
and how it compares with the ash in the 
other. The heat value of the coal may 
also be higher irrespective of its ash 
content, depending upon its composition 
otherwise. 


Starting Cross Compound Engine 

How may an ordinary cross-compound 
engine be started when the high-pressure 
crank is on the center? 

B. U. 

By admitting steam to the low-pres- 
sure cylinder. Such engines are usually 
provided with means for admitting live 
steam to the receiver. When there is 
nothing of this kind the throttle valve 
may be opened slightly and the high- 
pressure valve gear operated by hand, a 
few strokes of which will pass enough 
steam to the low-pressure side to start 
it. If there is a vacuum in the con- 
denser, the opening of one of the indi- 
eator cocks will admit air enough to 
start the piston. 


Ammonia Expansion Valves 


Will one 43-inch expansion line and 
cock be sufficient for a brine tank con- 
taining eleven 1%-inch double coils 50 
feet long ? 

It will suffice if less than 100 feet 

long, though for 1100 feet of. 114-inch 


pipe two expansion valves would be 
better. 


Biister on Botler Sheet 

What is meant when it is said that a 
boiler is blistered ? 

B. B S. 

In the manufacture of iron boiler plate 
it sometimes happens that the layers are 
not thoroughly welded and the heat ot 
the furnace causes’ thin, unwelded parts 
to bulge outward from the plate in the 
form of a blister, from which the name 
is derived. 


— 
| | 
712 
= 
| 
i 
' 
| 
| 
J 
SS 
| 
t 


November 7, 1911 


Issued Weekly by the 


Hill Publishing Company 
JouN A. Pres. and Treas. Rop’r MCKEAN, Sec’y. 
505 Pearl Street, New York. 

122 South Michigan Boulevard, Chicago. 

6 Bouverie Street, London, E. C. 

Unter den Linden 71—Berlin, N. W. 7 


Correspondence suitable for the col- 
umns of Power solicited and paid for. 
Name and address of correspondents 
must be given—not necessarily for pub- 
lication. 

Subscription price $2 per year, in 
advance, to any post office in the United 
States or the possessions of the United 
States and Mexico. $3 to Canada. $5 
to any other foreign country. 

Pay no money to solicitors or agents 
unless they can show letters of authoriza- 
tion from this office. 

Subscribers in Great Britain, Europe 
and the British Colonies in the Eastern 
Hemisphere may send their subscriptions 
to the London Office. Price 21 Shil- 
lings. 

Entered as second class matter, De- 
cember 20, 1910, at the post office at 
New York, New York, under the Act 
of March 3, 1879. 


Cable address, Powpus,”’ N. Y. 
Business Telegraph Code. | 


CIRCULATION STATEMENT 
Of this issue 30,000 copies are printed. 
None sent free regularly, no returns from 


news companies, no back numbers, Figures 
are live, net circulation. 

Contents PAGE 
A Modern Mine Power Plant.............. 688 


Pulleys for High Speed Belts.............. 691 


Firing Marine Boilers on the Chicago River. 692 
Superheating and the Superheater . . 694 
Wrought Iron Castings... 697 
Fireproof Oil Storage House.. . es . 697 
Power from Compressed Air............... 698 
Cylinder Oil Tested for Actual Service...... 699 
Catechism of Electricity.................. 700 
Generating Plants at Victoria Falls........ 702 
The Right Motor for the Job.............. 702 
Rope Drive vs. Electricity for Textile Mills.. 702 
The Rayner Two Stroke Engine........... 703 
Chart for Reducing Gas Volumes to Standard 
Trouble from Long Exhaust Pipe.......... 704 
Mr. Caton’s Diesel Engine Diagram........ 704 


Practical Letters: 

Repaired Economizer Manifoid... . Tail 
Rod Stuffing Box....Grooved the Fun- 
nel.....Emergency Die Stock..... A 
Twenty Four Hour Log....Float Pump 
Control.... Removing Piston Rods... . 
Spring Drive....Oil Cup Vent Guard 

.. Adjusting Nut Lock.... Replacing 
Crank Pins....Troublesome Back Pres- 
sure Valve....Concrete Pipe Joint.... 
Split the Stuffing Box Gland... .Gover- 
nor Gave Faulty Regulation... .Pre- 
vented Packing Blowing Out... .Bab- 
bitt in Crank Pin Box.... Burning Fuel 


Discussion Letters: 
Engine Runs with Steam Valves Closed 


....Show versus Efficiency... .Sand for 

Hot Boxes....Engine Knocks... . Lift- 

ing Water in Boilers....Steam Engine 

Lubrication....Mr. Rockwell’s Ques- 


POWER 


Power Plant Records Necessary 


In many instances where a change has 
been made from homemade power and 
light to central-station service it has been 
found, when too late, that instead of a 
reduction in the cost of this service there 
has been an increase of one hundred per 
cent. or more. 

It is somewhat difficult, if not quite 
impossible, to apprehend the mental at- 
titude of the business man who, whether 
acting for himself or as the agent of 
another, will make changes involving the 
expenditure of thousands of dollars an- 
nually without first engaging the service 
of disinterested experts in the line in 
which the expenditure is to be made. 

If raw material is purchased for con- 
sumption in any line of manufacture, 
quality and price per unit of measure or 
weight are among the specifications in 
the contract, and the buyer gives intelli- 
gent consideration to every paragraph in 
the proposal he is asked to accept, going 
at times to the length of employing chem- 
ical or engineering advice before making 
his decision. 

But when it comes to the purchase of 
heat, light and power the average busi- 
ness man is all too often ready to accept 
the unsupported statements of the cen- 
tral-station solicitor without question. 

There are badly designed, poorly 
equipped and incompetently managed iso- 
lated plants which cost the owner more to 
operate than it would to buy the same 
service from the central station. Such 
plants, however, are the exception in- 
stead of the average, and there are few 
of the very worst that cannot by the ap- 
plication of power-plant common sense 
be made to show results in the cost of 
light and power that the central station 
will hardly meet. 

One of the items on which the solicitor 
dwells at great length and with much 
earnestness is the superiority of electric 
transmission over shaft and belt where 
power is used for machine driving. Its 
superiority lies alone in the factor of 
convenience, and the owner or user who 
understands will not be deceived by the 
imost eloquent plea along this line. Elec- 
tric transmission is convenient, but it 
is not cheap, as many have learned after 
a change from one system to the other. 

When an owner or manager is ap- 
proached with a proposal to change from 
one system to another, sound business 
instinct should dictate that not only 
should the claims of the new system be 
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as rigidly investigated as would be the 
commercial standing of a new customer 
who wished to make a long-time con- 
tract, or the merits of a substitute ma- 
terial for manufacturing purposes. Power- 
plant records, which should be kept as 
scrupulously accurate as the accounts of 
any other department, will show whether 
a change is advisable. 

If plant records are not kept the cus- 
tom should be instituted at once. It is 
highly probable that the information 
gained in this way will pay for its cost 
many times in the improvement which 
invariably follows a change from a slip- 
shod lack of method to business ways 
of doing common things. 


Boiler Efficiency 


When the American Society of Mechan- 
ical Engineers’ committee on rules for 
power-plant tests wakes up it might 
profitably devote a few minutes to Rule 
XXI of the “Code for Conducting Boiler 
Tests.” This rule states that the efficiency 
of a boiler is the ratio: 


Heat absorbed per pound of combustible 


Calorific value of 1 pound of combustible 


and that the efficiency of the boiler and 
grate combined is the ratio: 


Heat absorbed per pound of coal 
Calorific value of 1 pound of coal 

With no definition of “combustible,” 
these two formulas give precisely the 
same results. For example, if the coal 
contains ninety per cent. of combustible, 
both the numerator and the denominator 
of the second ratio will be numerically 
ten per cent. smaller than those of the 
first ratio, but the results of the two will 
be exactly equal. 

Of course, we are familiar with the 
methods commonly followed in making 
boiler tests, and in the light of such 
familiarity it becomes clear that the 
“combustible” in the numerator of the 
first ratio means that part of the fired 
combustible which is actually burned— 
that is, does not fall through the grate, 
but the code does not say so and that is 
not the definition of the term for any 
purpose other than boiler testing. There- 
fore, the first ratio is not stated with 
abstract clearness. It should read: 
Heat absorbed per pound combustible burned 

Heat value of 1 pound combustible 
The second ratio, for overall efficiency, 
would be improved by adding the word 
“fired” after the word “coal” in the 
numerator. 
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Boilers under Sidewalks 


Nowhere is the inconsistency of city, 
State or Government control over the 
safety of the public more in evidence 
than in the matter of boiler installation. 
On the statute books of every town, city 
and State are laws prohibiting persons 
who have no regard for the safety or 
welfare of others from doing certain 
things, and such laws are based on sound 
common sense. Why, then, should not laws 
be enacted to govern the placing of steam 
boilers ? 

Under the present laws of most cities 
the owner of a steam boiler can put it 


‘wherever he pleases, except in the street, 


and permits are issued even for this 
purpose. Thousands pass these boilers 
every day who are ignorant of the dan- 
ger to which they are exposed from an 
explosion. 

In hundreds of instances the steam 
boilers of buildings are placed beneath 
the sidewalk. They are thus installed 
because they are convenient for coal de- 
livery and because the owner of the 
building secures a larger basement area. 
No consideration is given to public safety 
and few passersby know that the boilers 
are so placed until the building has 
been torn down or an explosion occurs. 

An example of what may happen 
at any time, and particularly in a con- 
gested area, occurred in New York City 
recently, when a return-tubular boiler 
exploded, an account of which explosion 
has been published. 

It is true that for twenty-three years 
this boiler had been under steam pres- 
sure without accident, but one night it 
exploded and demolished the sidewalk 
for more than half a block, throwing 
tubes, bricks and fragments of flag- 
ging into the street and the adjoining 
buildings. It is fortunate that the streets 
were deserted at the time of the explo- 
sion, save for a solitary policeman who 


was standing on a street corner half a — 


block away, and he was injured. 
What would have been the property 


_ damage, what would have been the death 


toll, and how many would have been 
injured had the boiler exploded at noon 
instead of at midnight? 

Is it safer to put a boiler under the side- 
walk than it is to place it in the base- 
ment of a building? We do not believe 
that it is. It is true that the destruction 
of property might be greater when a 
boiler in the basement explodes, for the 
building would be partially wrecked and 
strained. But when a boiler installed 
under a sidewalk explodes during the 
busy hours one might as well train a 
gatling gun on the people. 

It is good fortune that no lives were 
lost in this explosion, but the lesson to 
be drawn from it is that greater vigilance 
should be exercised over all boilers so 
located, though the chances are that the 
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old lap-seam boilers will continue to be 
operated under the sidewalk as they have 
for years past. 


Smoke Inspection 


Elsewhere in this issue will be found 
reference to some of the activities of the 
smoke-inspection department of the city 
of Chicago. Although this particular in- 
stance applies to the marine branch of 
the bureau, similar steps have also been 
taken relative to stationary plants. 

The policy followed by this department 
is established on broad and comprehen- 
sive lines; instead of arbitrarily enforc- 
ing the law and leaving the offender to 
seek his own remedy, the department co- 
operates with the latter and gives the 
benefit of its extended experience. 

A similar policy has been adopted by 
the city of Boston. There the law has 
established the standards by which the 
density of the smoke is to be judged; 
it prescribes what density is permissible, 
and provides for a definite penalty. By 
this means the owner or the engineer, by 
exercising close supervision ‘over the 
plant, is able to judge whether the law 
is being transgressed. 

Furthermore, the smoke-inspection de- 
partment has made extensive experiments 
in smokeless combustion with various 
fuels and, as in Chicago, codperates with 
the plant owners, advising them as to 
the type of furnace to be employed with 
different fuels, the methods of firing best 
adapted, etc. 

It would seem that New York City 
might profitably follow the lead taken 
by these two cities in the enforcement 
of such an important ordinance as that 
relating to smoke nuisances. While it 
is true that much of the coal in the 
Chicago markets has more smoke-form- 
ing qualities than that available for use 
in New York, yet the latter does not dif- 
fer materially from that used in Boston. 

In New York there is no distinct smoke- 
inspection department, the duties of such 
being performed by the health depart- 
ment. Furthermore, the law merely 
states that no dense smoke shall be emit- 
ted from any stack within the city limits, 
and provides for fining the offender. The 
question of density is left entirely to the 
judgment of the inspector and the owner 
is offered no assistance in relieving the 
conditions. 

It is now well known that practically 
smokeless combustion can be obtained 
with bituminous coal, providing the 
proper type of furnace and the correct 
methods of firing are employed. Different 
coals and boiler equipment require dif- 
ferent treatments, however, and the diffi- 
culty lies in the fact that the average 
owner or engineer of the small plant has 
not had the experience which will en- 
able him to meet individual plant condi- 
tions with smokeless combustion when 
burning bituminous coal. Therefore, he 
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turns to anthracite, which, of course, pre- 
cludes the use of mechanical stokers. 
In view of this, codperation of the 
smoke-inspection department (which has 
the facilities for making a thorough study 
of all conditions) with the owner is most 
desirable. 


Terminal Pressure and 
Compression 


It sometimes happens that an engine 
which runs quietly with a certain steam 
pressure and load will begin to pound if 
either are changed. This oftenest occurs 
when the load is increased or the pres- 
sure diminished. 

As the piston approaches the end of 
the stroke its velocity decreases rapidly 
and at the end becomes zero. 

While the piston is moving through 
the cylinder with the steam behind it the 
pressure on all of the pins and bearings 
is in one direction and all of the lost 
motion necessary for lubrication in the 
reciprocating and stationary joints is 
taken up in this direction. If near the 
end of the piston travel the exhaust 
valve is closed and steam enough is 
caught in the clearance space to raise the 
pressure in front of the piston above that 
behind it, it will tend to reverse the di- 
rection of the pressure on the pins 
gradually and the piston will start on the 
return stroke quietly. If, however, the 
compression is not enough higher than 
the terminal pressure on the opposite 
side of the piston to take up the inertia 
of the moving parts, the reversal will be 
accomplished suddenly by the steam 
which enters the cylinders as the steam 
valve opens and the engine will pound 
unless very closely keyed. 

If an engine is running quietlv with 
normal load and steam pressure with a 
compression sufficiently above the ter- 
minal pressure to gently affect the mov- 
ing parts as they come to rest, and either 
the load is increased or the steam pres- 
sure reduced the terminal pressure in 
the cylinder will be increased. If the 
increase in the terminal pressure is high 
enough to nullify the effect of a slight 
compression the engine will, unless close- 
ly adjusted, change from a quietly run- 
ning machine to a noisy one. 

In the operation of cross-compound 
condensing engines it often happens that 
an increase in the receiver pressure will 
make the low-pressure side pound on the 
centers because the higher pressure in 
the cylinder at the end of the stroke 
brings about a more sudden reversal in 
the direction of pressure on pins and 
journal, taking up the lost motion with 2 
thump instead of gradually as is de- 
sirable. 

It will be found in a great many cases 
that it is excessive lead rather than the 
lack of compression that causes the 
pounding that can only be cured by ex- 
cessive compression. 
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School Heating * 
By IRA N. EvAns+ 


In schools of the high and manual- 
training class, where rooms aggregate 
more than 16 and the pupils over 500, 
engines are included for power purposes 
with increasing frequency in connection 
with the use of exhaust steam for heat- 
ing. 

The peculiar conditions of school op- 
eration make this arrangement econom- 
ical, as the lighting and power are re- 
quired during sessions, and the summer 
vacation reduces the number of hours to 
practically the heating season. 

The site requirements for light and air 
reduce the lighting load to periods of 
school sessions in winter and the fresh 
warm-air requirements for occupants in- 
sure ample boiler capacity for power 
purposes before utilizing the exhaust in 
the heating system. 

In the article of September 12, the 
hours of operation for the heating sea- 
son are given in Table 2 as 5036 for 
the New York district with 10-hour day 
periods. Deducting 31 Saturdays of five 
hours each, or 155 hours, and taking 
eight-tenths of the result, the number of 
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hours for school children during the heat- 
ing season are obtained. This contem- 
plates an operating-day period of from 8 
am. until 4 p.m. The hours deducted 
from day periods should be added to the 
night and holiday periods and the per- 
centages of Fig. 3 in the September 12 
article applied to obtain the number of 
hours for each 10-degree period of. out- 
Side temperature. This gives a day op- 
eration of 1112 hours and a night and 
holiday operation of 
5036 — 1112 — 3924 hours 

Table 1 gives the number of hours as 

described. This shows that schools are 
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Considered 
as power plant 
problems. Layout and 
operation of systems 
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actually in operation 22 per cent. of the 
time and outside of public uses, nights, 
etc., are closed 78 per cent. of the time 
during the average heating season in 
the New York district. 

The law in most States requires that 
school buildings be provided with a sys- 
tem of air supply and removal which will 
furnish a minimum of 30 cubic feet of 
air per pupil per minute heated to 70 
degrees Fahrenheit. In small buildings 
this has been accomplished with a hot- 
air furnace and a gravity circulation of 
air with fair success. When the build- 
ing in question has over six rooms and 
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the inspectors insist on a proper air 
supply, the apparatus becomes so bulky 
and expensive to operate that this system 
must be abandoned. 

For six- and eight-room schools a 
gravity steam system is employed with 
indirect radiators to heat the air supply, 
which in turn depends on gravity for its 
operation, with the attendant low veloc- 
ities and large flues. Auxiliary direct 
radiation in the rooms may be used as 
well. Aspirating coils are also used in 
the ventilating flues to produce a move- 
ment of air in moderate weather. This 
is a wasteful method except on a small 
scale and at the time most needed—mod- 
erate, damp weather—is likely to fail. 
In cold, clear days the hot air in the 


room will create sufficient draft without 
the aspirating system. 

In cases where public-service current 
is available, motors may be used to drive 
the fan. This reduces the size of flues 
and gives a positive assurance of re- 
sults. 

In school plants there seems to be a 
desire to eliminate all apparatus pos- 
sible that would require knowledge and 
intelligence in the man in charge, so that 
the heating plant for large buildings is 
often designed in the same manner as 
for small schools. This involves heavy 
operating expense in the number of boil- 
ers, fuel and purchase of outside power. 
At the same time knowledge and experi- 
ence on the part of the engineer will 
be found a valuable asset in either case, 
as the fuel and repair bill is apt to be 
a greater expense than is the extra in- 
vestment in management. 

Spare boilers, which are unnecessary 
in school work, are installed in many 
cases; and no matter how many are in- 
stalled, all are likely to be operated to 
make easier work, thus increasing the 
repair bill and expense attendant on op- 
erating extra fires. Due to the general 


durability of boilers and the frequent 
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intervals between school sessions, any 
possible breakdown can be handled so 
as not to interfere with the operation 
of the plant if the boilers are kept in 
any kind of general repair. With the 
wide range in steam requirements for 
heating, a properly designed system 
should operate on 50 per cent. of the 
boiler power required in extreme weather, 
or 80 per cent. of the time. 

Many schools are provided with low- 
pressure gravity-return systems for the 
direct radiation, with a separate high- 
pressure boiler to operate the fan en- 
gines, utilizing the exhaust steam in the 
fan heater. This requires a greater num- 
ber of boilers than if they were all op- 
erated on high pressure and the steam 
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taken through a reducing valve; but the 
use of a pump and receiver during non- 
sessions is eliminated. Gas engines have 
also been used to operate fans and do 
away with operating the boilers under 
high pressure. All of these schemes have 
for their object the elimination of in- 
telligent labor at the expense of coal 
and proper apparatus and do not accom- 
plish the result desired of a lower total 
operating cost. 

The following are the basic methods of 
arranging the heating system for large 
buildings in cold climates: 

1. The heating proper may be done 
by low-pressure steam returning to the 
boiler by gravity or high-pressure steam 
on the boilers with a reducing valve to 
lower the pressure of the steam before 
it enters the heating system. In the 
latter case a pump and receiver are re- 
quired to return the condensation to the 
boilers. 

2. Hot-water forced circulation with 
high-pressure boilers and a live-steam 
heater with gravity return for all con- 
densation. An exhaust heater is also 


provided in the water circuit for the use - 


of any exhaust steam from power. These, 
with two pumps all in series in the water 
circuit, constitute the hot-water system 
shown in Fig. 5. 

In many schools the radiation is very 
near the water line of the boilers, thus 
reducing the operating pressure in many 
cases to 2 to 5 pounds, so that the 
condensation will flow from the radiators. 


TABLE 1 
SESSIONS NONSESSIONS 
Outside 
Temp., 
Deg. F. % Hours % Hours 
0-10 0.6 7 1.6 63 
10-20 - 3.25 36 6.13 241 
20-30 13.25 148 17.83 700 
30-40 32.4 360 27.82 1,091 
40-50 22.7 252 22.42 S79 
50-60 27.8 309 24.2 950 
Totals..} 100.00 L212 100.00 |. 3,924 


The low-pressure steam system re- 
quires the use of drain traps and ex- 
pensive trench work to allow a proper 
gradient, all of which is unnecessary on 
the water system, due to the pump in 
the circuit. The mains may be run over- 
head and exposed as radiating surface, 
reducing the temperature of the circulated 
water by that amount. The expensive 
covering required for steam systems is 
eliminated except in the boiler and en- 
gine rooms. 

The live-steam heater arrangement al- 
lows any pressure to be carried on the 
boilers and a gravity return for the con- 
densation is maintained. The boilers may 
be operated at the same pressure for 
both power and heating, the exhaust 
heater utilizing the heat of the exhaust 
steam. 

In all school work the heating load is 
in excess of any power requirements, 
and a pressure above atmosphere suffi- 
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cient to remove the air is always avail- 
able. With the higher temperature, due 
to the greater pressure, less surface may 
be used, and mechanical appliances to 
produce vacuum and operate the system 
below atmosphere are unnecessary. A 
back pressure is not objectionable under 
these conditions and automatic heat con- 
trol will reduce the heating steam to a 
minimum. In making the foregoing state- 
ment it is presupposed that the system 
of piping is properly arranged, as there 
have been cases where a bad piping 
layout has been remedied by the use of 
a vacuum system. 

The ventilation and fresh-air supply 
may be arranged as follows, but one of 
the above systems is necessary in con- 
junction: 

1. Plenum system with a _ central 
stack to heat the outside air to 70 de- 
grees and a supplementary heating stack 
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erating in conjunction with the several 
thermostats. 

4. In a few cases a system of ex- 

haust ventilation only has been provided, 
openings being made from the outside to 
individual direct-indirect radiators or to 
indirect radiators in the basement with 
heating flues leading to each room. The 
operation of this system depends on the 
suction produced by the exhaust fan in 
the attic to cause a flow of fresh, warm 
air into the rooms. This system is apt 
to be unsatisfactory as there is no surety 
when exhausting air that it will flow 
from the point desired. 
_ 5. Direct radiation operated inde- 
pendently in the rooms with either steam 
or water circulation for periods of non- 
session and a plenum system of air sup- 
ply furnishing warm air at 70 degrees 
during school sessions only. The fan 
may be operated by engine or motor. 


Power 
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for air at high temperature distributed 
through a double-duct system to each 
flue, with a mixing damper thermostatical- 
ly controlled. 

2. Plenum system with central stack 
and individual auxiliary stacks at the 
base of each flue thermostatically con- 
trolled. 

3. These rules may be modified by 
concentrating the several individual stacks 
at the base of each group of flues. A 
switch damper is provided thermostatical- 
ly controlled so as to take air at 70 


_ degrees from below the stack or at a 


higher temperature from above. The 
thermostat in each room controls the 
damper in each flue so that as they are 
turned off the cold rooms have the con- 
centrated power of the entire stack. When 
the last of the series is taking air at 
70 degrees from below, the steam is 
shut off the entire stack by a relay op- 


All the above systems exeept No. 4 
may include a system of ventilation com- 
posed of vent flues with a fan and motor 
in the attic or a system of aspirating 
coils in the flues for exhaust ventilation. 

The double-duct system does away 
with distributing steam pipes to auxiliary 
stacks, but the hot-air ducts require a 
greater expense in insulation. The large 
ducts and the low specific heat of the 
air make the losses by radiation a serious 
matter. Mixing dampers are almost im- 
possible to adjust on account of mixing 
air at different temperatures at various 
distances from the source of heat and 
attempting to maintain a constant tem- 
perature in the room with the variable 
mixture of entering air. : 

The system involving individual stacks 
is very expensive, due to the large 
distributing steam pipes and_ their 
covering. Traps and trenches for re- 
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turns are also expensive items. A pump 
and receiver would also be required, as 
in most cases, on account of levels, it is 
impossible to return the condensation to 
the boilers by gravity. 

The modification of combining. the 
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require power to operate the fan during 
nonsession periods, and this may mean 
a greater steam consumption than is nec- 
essary for the heating, especially in mod- 
erate weather. 

All plenum systems are expensive to 
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outdoor air, there is little difference in 
the operating expense of all of the sys- 
tems at that time. The occupants fur- 
nish about 300 B.t.u. per hour each in 
bodily heat, and with 40 or 50 in a room 
this heat with the fresh-air supply is 
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auxiliary stacks is open to the same ob- 
jections except for a reduction in the 
number of indirect-radiator sections. In- 
direct radiators are difficult to keep tight 
where the steam is turned on and off 


Ww 


operate during nonsession periods, even 
when provision is made to recirculate the 
air.. The necessity for the system of 
ventilation for each room causes a large 
portion of the heated air to escape, and 
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sufficient to maintain the temperature, ex- 
cept in extreme weather. 

There is quite a divergence of opinion 
as to the positions of inlets and outlets 
for air in class rooms. It all depends on 
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frequently with thermostatic control, due 
to expansion strains. If very low steam 
Pressure is used, it is sometimes difficult 
to relieve the stacks of air and fill them 
With steam quickly. All blower systems 


all systems are open to the objection of 
high steam consumption in extreme 
weather and radiation losses in transmis- 
sion. Due to the fresh-air requirements 
during sessions and the use of entirely 
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the density and weight of the air, which 
varies inversely as its temperature, 
whether it is foul or fresh. When heat- 
ing alone is desired the entering air must 
be warmer and lighter than the air of 
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the room and the exit should be at the 
bottom. When the occupants exhale air 
and heat is radiated from their bodies, 
the foul air of any room containing a 
large number of pupils per cubic con- 
tents is lighter than the incoming air 
and the outlet should be at the ceiling. 
For a perfect system, both the top and 
the bottom ventilation should be provided 
with a register at the ceiling automatical- 
ly closed when the room is below the 
temperature of the incoming air and 
opened when conditions are reversed. 
This register may be operated in con- 
junction with the automatic heat control 
on the direct surface or the auxiliary 
stack. 

The size of the ordinary class room 
and the frequent air change prevent the 
temperature changing materially from 
that of the incoming air and the top 
register is generally dispensed with in 
school work without serious results. It 
is generally agreed that 8 feet from the 
floor is the proper point for the air inlet. 

The foregoing conditions are true for 
any auditorium holding a large number 
of people. The bodily heat is sufficient 
to raise the temperature in conjunction 
with the necessary volume of entering 
fresh air which falls and diffuses to a 
lower temperature without causing drafts. 
The foul air is then taken through a 
large ventilator in the ceiling. This con- 
dition is reversed when the building is 
cold and heat is required with no audi- 
ence present. The larger the building 
or auditorium the more necessary is top 
ventilation when people are present. 

As to the position of the inlet and out- 
let with regard to the sides of the room, 
it makes little difference if the velocities 
are low. The level and difference in 
temperature of the contained and entering 
air form the all important point. The 
fifth method, being the most economical 
of operation, will be described most fully. 

Fig. 1 shows photographs of three 
large schools in New England equipped 
with direct radiation for nonsession heat- 
ing and a fresh-air supply for periods 
during sessions, all heated by a system 


. of forced circulation of hot water. The 


boilers are operated at from 80 to 100 
pounds pressure and all the exhaust 
steam is utilized in the heating system. 
The South Side high school at Worcester, 
Mass., which accommodates 900 pupils, 
requires an air supply of 45,000 cubic 
feet of air per minute and an 85-horse- 
power boiler. 

The annual report of the superintend- 
ent of buildings at Worcester debits this 
school with $527 for fuel for the year 
ending November, 1910. The English 
high school in Worcester, of the same 
size and operated on steam from a high- 
pressure boiler used for power, and em- 
ploying a gravity-return low-pressure sys- 
tem for the heating proper, is debited 
with $1547 for fuel. Electrical energy 
from an outside source to operate a 5- 
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horsepower motor on the direct-heating 
system, nights, was charged at S115 for 
the South Side school. 

This is a difference of $900 in favor 
of the hot-water school, and at that the 
motor could easily be done away with 
by operating the plant nights. The cold- 
est weather known to Worcester is —10 
degrees and this school has never been 
dismissed for lack of proper heating in 
eight years, which is not true of some 
others. 

As the total cost of fuel from author. 
itative sources is given and the number 
of session-hours, it would possibly be of 
interest to know the cost of operating 
the fan by outside power. For the 
school sessions during the heating sea- 
son, Table 1 gives 1120 hours, and a 
inotor of 28 horsepower capacity, or 21 
kilowatts, will furnish power for 45,000 
cubic feet of air per minute against 34 
to 1 ounce pressure. Assuming a charge 
of 4 cents per kilowatt-hour, the cost 
would be 

21 «x 4 & 1120 = 940.80 dollars 
per year, or about twice the cost of the 
fuel. It is thus apparent that there would 
be no profit in purchasing power for 
school work and the saving would pay 
for good talent to operate the plant at 
high pressure to supply the engine equip- 
ment. 

Fig. 1, C, is a large high school at 
Salem, Mass., with about 1500 sittings, 
which is equipped with two boilers of 
110 horsepower capacity each; one only 
is operated except in very extreme 
weather. The lowest temperature at this 
latitude is —-15 degrees Fahrenheit. 

Fig. 1, B, is the Brockton high school 
with accommodations for 1500 pupils 
and the same equipment of boilers as at 
Salem. The Brockton school has two 
direct-connected units of 25 kilowatts 
and 50 kilowatts capacity for lighting and 
operating motors for the manual-training 
department. The air supply is 65,000 
cubic feet per minute and only one of 
the 110-horsepower boilers is operated 
except in extreme weather. The hot- 
water plant consists of two De Laval 
centrifugal pumps direct-connected to 15- 
horsepower turbines of the gearless type, 
having a capacity of 650 gallons per 
minute against a 60-foot head; the water 
connections are in series. The exhaust 
heater is built of iron with a shell 5 feet 
in diameter and contains 338 two-inch 
tubes 6 feet long, which are capable of 
condensing 4000 pounds of exhaust 
steam per hour. The live-steam heater 
is placed vertically in this school and is 
built of iron with a shell 3 feet 6 inches 
in diameter with 144 tubes 2 inches in 
diameter and 5 feet long, capable of con- 
densing 8000 pounds of steam per hour 
as a maximum. In Figs. 3, 4 and 5 a 
horizontal heater is shown; this should 
be of brass tubes of the same capacity 
on account of the horizontal position re- 
quiring provision for expansion. 
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Fig. 2 shows the general arrangement 
of the basement of the Brockton school. 
Due to lack of appropriation, the entire 
building was not constructed and two 
front rooms, in the basement, were used 
for a power plant. These rooms are 
valuable space and besides the machin- 
ery is badly crowded. Fig. 3 shows the 
arrangement of the subbasement as or- 
iginally intended before the appropriation 
was reduced and is applicable to many 
schools when built on the hollow-square 
plan. Figs. 3, 4 and 5 show how by ex- 
cavating 10 feet beiow the basement-floor 
level and carrying the main walls of the 
building down at slight expense, a light 
boiler and engine roum can be had and 
ample coal-bunker space provided. This 
gives the use of the basement rooms for 
school purposes exclusively. It is a vital 
point in designing an economical plant 
to have plenty of space for repairing and 
cleaning the boilers and engines without 
too much effort. 

Fig. 2 shows the air ducts in the cor- 
ridors, which may be built inexpensively 
by furring the corridor ceiling, leaving 
only the branches to be built of gal- 
vanized iron. The large coal bunker 
takes up the dead space behind the front 
steps. A corridor with tracks connects 
with the boiler room. 

The boiler and engine room is framed 
with two large skyligits between the 
central and main walls of the building, 
which will form a light shaft when the 
additions are completed. There is a 
passageway around the skylights and 
two openings are left, one on either side 
of the projection forming the fan and 
heater room for light and air. One is 
used for the fresh-air inlet to the fan, 
which when the building is campleted 
will be practically taken from the roof 
level. 

In the general plan of boiler and en- 
gine room are shown all piping and ma- 
chinery. The live-steam heater is ar- 
ranged high on the wall between the 
boiler and engine room, with a gravity 
return to the two boilers which are con- 
nected to a self-supporting stack for 
draft. The exhaust pipe is in a trench in 
the engine-room floor, and the steam 
passes through an oil separator to the 
feed-water and exhaust heaters before 
entering the outboard exhaust pipe. A 
bypass is also formed around these heat- 
ers that the latter may be cut out at 
any time. The drip from this apparatus 
drains to a small tank connected with 
the feed pump. A _ blowoff tank and 
sump pump in the rear of the boiler room 
take care of the blowoff from the boil- 
ers and the drainage from the oil sep- 
arator and oily drips. The automatically 
operated sump pump empties the blowoff 
tank to the sewer. 

The fan may be operated by motor of 
engine as desired. The air is discharged 
through a vertical flue te the ceiling of 
the basement corridor, as shown in Fig. 
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able to supply sufficient heat, if the sys- 
tem of direct radiation gets out of order, 
until the latter can be repaired. 

Fig. 5 also shows one wing arranged 
with an overhead system which is adapted 
to a building of over four stories. Supply 
and return risers are run as showneand 
coils or radiators may be used for heat- 
ing surface. The risers in this case 
should have valves top and bottom with 
drawoffs. These risers may be reduced 
to 1% inches with l-inch connections to 
the coils and radiators. Attention is 
called to the method of connecting the 
surface in the basement. 

This building has the usual assembly 
hall and gymnasium, and ‘the fresh-air 
supply is so arranged that it may be cut 
out when these places are unoccupied. 
Direct radiation is provided to keep them 
warm when not in use. 

A ventilating system is provided to re- 
move the foul air with two fans operated 
by motors in the attic. The toilet rooms 
and chemical laboratories are ventilated 
by a separate system on account of the 
odors when the fan is inoperative. 

The expansion tank may be placed in 
the attic and equipped with a _ water- 
feeder pop valve; it is shown in the 
sketches of the boiler room to be handled 
by air pressure. This arrangement may 
be modified to suit any high school. With 
small pipes and eliminating trenches and 
expensive covering, the first cost and 
operating expense should be low. No 
school should have more than two boil- 
ers, and when the horizontal tubular 
units are too large, water-tube boilers 
will be found advantageous, as the 
greater the number of fires the more is 
the operating expense increased. 

Thermostatic control is used on hot 
water in the same manner as steam, but 
with the division of circuits the water job 
can be easily controlled by hand. Thermo- 
stats may be arranged to control the 
flow of water in the four circuits of the 
building by taking the room of the group 
supplied most likely to give the best 
average temperature for the position of 
the thermostat. 

It must be borne in mind that in shut- 
ting off a hot-water coil or circuit the 
heat is not reduced until the water in 
the cofls and radiators cools. Fig. 5 also 
shows the water connections for the heat- 
ers, pumps, expansion tank and the fan 
coil. 

In the Brockton school there is 65,000 
cubic feet of air supplied and 14,000 
square feet-of direct radiation, and there 
is little difference in the heating during 
sessions when the air supply is required. 
A comparison of the nonsession periods 
will shew the saving of one system over 
another. 

In figuring the cost of heating, con- 
tinuous operation is intended, although 
many schools, including the South Side 
school at Worcester, are not operated 
nights except in extreme weather. There 
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is no saving in fuel by this method and 
the low-pressure steam. The steam sys- 
tem is expensive in operation, due to the 
low-pressure boilers and vapor losses. 
To raise the temperature of 50,- 
000 cubic feet of air one degree, one 
pound of steam will be required. The 
transmission of the direct surface will 
be taken as 1.8 B.t.u. per hour per de- 
gree difference in the temperature of the 
pipes or water and the room. Take the 
room temperature at 65 degrees for non- 
sessions and the latent heat of steam at 
1000 B.t.u. Then 


for each degree difference in the tem- 
perature of the water and the air of the 
room. If coal is bought at $4 per ton, of 
2000 pounds, and an evaporation of eight 
pounds is obtained, then the cost for 
1000 pounds of steam will be 

4 X 1000 


0.25 or 2§ cents 


The fan system will require a 50- 
horsepower engine using approximately 
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$250, or a saving of 13 per cent. for 
direct radiation over the fan system. 
In a certain large city the janitors are 
required to hold an engineers’ license 
and they receive a lump sum for the 
labor involved in cleaning and operat- 
ing the heating plant; the city furnishes 
the coal. Some of these buildings con- 
tain over a hundred class rooms and re- 
quire a large boiler plant. Every con- 
ceivable scheme is resorted to in order to 
reduce night operation: gas _ engines, 
extra high-pressure boilers and outside 
power. It is customary to shut the heat- 
ing plant down nights except what heat 
can be obtained from banked fires and 
thus get rid of a night man. In the morn- 
ing about 20 or 30 pounds pressure is 
put on and the fan started; 200 horse- 
power for 10 hours is crowded into about 
two hours, or into the shortest space of 
time that the capacity of the installed 
boiler plant will permit. This naturally 
results in great waste of coal at $4 per 
ton and the operation of more boilers 
than necessary, just to get rid of the 
$2 to $2.50 wage for a night fireman. 


TABLE 2. NONSESSIONS 


DirEcT RADIATION PLENUM Sysrev 
emp 
be- 
tween 
Av. Pipes 
Outside Hours | Temp and Pounds Pounds Pounds Pounds 
emp. Non- |[Water, | Room, |Steam per| Steam per | Temp. |xteam per] Steam per 
Deg. F. sessions [Deg. Deg. F.| Hour Season Factors Hour Season 
0-10 63 190 125 3,150 198,450 0.85 4,309 271.467 
10-20 241 180 115 2,898 698,418 0.6 3,295 794,095 
20-30 700 170 105 2,646 1,852,200 0.5 2.530 1,774,500 
30-40 1,091 150 85 2,142 2,336,922 fan 2,500 2,727,500 
40- 79 140 75 1,890 1,661,310 engine 2,500 2,197,500 
Total 6,747.300 7,765,062 


50 pounds of steam per horsepower-hour 
and 2500 pounds per hour will be the 
minimum for any period on the fan sys- 
tem. The circulating pump will require 
15 horsepower at a maximum of 70 
pounds, or 1050 pounds, and this will 
be the minimum for the hot-water sys- 
tem on direct radiation. This pump must 
have capacity for the indirect stack which 
is inoperative at these periods. 
For the fan system in zero weather 


65,000 


50,000 X 60 X 65 = 5070 


pounds of steam per hour will be re- 
quired. Table 2 gives the factors and 
hours for nonsessions from Table 1, also 
the requirements for direct radiation on 
hot water. The system is discontinued 
at 50 degrees outside temperature. 

As shown in the table, the saving of 
direct radiation over the plenum system 
is 

7,765,000 — 6,747,000 — 1,018,000 

pounds 
of steam per season. 


1000 pounds, this means a little over 


‘will adopt the practice. 


At 25 cents per. 


If a bonus was given the engineer- 
janitor for each ton of coal saved one 
season over another, this method of op- 
eration would be abandoned, a less num- 
ber of boilers would be required and the 
engineer would find that there was a 
much greater saving to be made in the 
coal than in the labor. 

As it is at present, the city pays ten 
times as much for coal to operate the 
schools intermittently as the night labor 
would cost, and about double the boiler 
capacity necessary is installed with the 
attendant cost of maintenance. Hot 
water would be the favorite system of 
heating for continuous operation. 


Cheaper coal and better loading facili- 
ties have led the White Star line to adopt 
the practice of taking aboard coal in New 
York for a round trip, and it is quite 
likely that other transatlantic steamers 
It is said that 
domestic bunker coal is averaging higher 
in quality than most of the bunker coals 
of western Europe and is being supplied 
at considerable less cost. 
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Performance of the Field Engine 


My attention has been attracted by 
what has appeared in some of the recent 
issues of Power regarding the Christie 
air-steam engine, in which connecticn 
some of the readers may be interested 
in another air and steam engine which 
was built and operated about 17 years 
ago in Scotland. 

This engine operated on a mixture of 
steam and air, employing the two-stroke 
cycle, and was supplied with hot air 
from an outside source. Test results of 
this engine are available, and are stated 
in terms of both indicated and brake 
horsepower. 

A brief description of the engine and 
of the tests made by Professor Jamieson 
forms the subject of a paper presented to 
the Institution of Engineers and Ship- 
builders of Scotland, on April 30, 1895. 
Speaking of the engine under descrip- 
tion, Professor Jamieson says: 

“This invention is, I understand, the 
joint design of Edward Field, inventor 
of Field’s well known tubular boiler, 
F. Saunders Morris, working in con- 
junction with Musgrave & Co., of Bol- 
ton, and George Dixon, their chief engi- 
neer. 

“It consists of a hot-air pipe connec- 
tion to the jacket and to each end of a 
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Air Inlet 


By L. B. Lent 


Steam Connection 


Description and test re- 
sults of a steam-air engine 
built in Scotland in 1894. 

In spite of an apparently 
javorable showing the en- 
gine never attained promi- 
nence. 


mained open until compression com- 
menced, being held close to their seats 
by light spiral springs, as shown in the 
sketch. Consequently, the whole in- 
ternal surface of the cylinder was 
heated to a temperature far exceeding 
that of the steam, thus preventing the 
possibility of condensation taking place 
within the cylinder. Under these cir- 
cumstances, I got the excellent result of 
18.6 pounds of steam per indicated horse- 
power-hour from a single-cylinder non- 
condensing engine, a result which, as 
far as I can learn, has never been 
equaled by any other method of using 
steam in a single cylinder, and without 
subsequent condensation.” 


Air Inlet 


Air Inlet 
{b<--Valve 
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SECTION THROUGH CYLINDER AND HEAD OF FIELD ENGINE 


Single-cylinder noncondensing engine. 
A Roots blower, driven by the engine, 
draws fresh cold air from the engine 
room, and forces it through a series of 
heating pipes placed in the main flue be- 
tween the boilers and the chimney. This 
heater, therefore, occupies much the 
Same position as a Green’s economizer. 

“In my experiments, the air was main- 
tained at a mean pressure of 134 pounds 
per square inch, and delivered to the 
end of the cylinder at a mean tempera- 
ture of 553 degrees Fahrenheit, and to 
the valve-casing jacket at about 380 
degrees Fahrenheit. This hot air was 
admitted to the cylinder through special 
cylinder covers, each containing five in- 
let valves, which automatically opened 
inwardly as soon as the exhaust steam 
commenced to escape. These valves re- 


Without quoting in full Professor 
Jamieson’s description of the specific 
arrangement of the boiler, heater, blower 
and engine, and of all the test apparatus, 
suffice it to say that the described 
method of test showed that every care 
was taker to accurately measure the de- 
sired quantities and that all instruments, 
such as feed-water gages, tanks, ther- 
mometers, indicators, etc., were carefully 
calibrated before and after the test, and 
all measurements were made in an ap- 
proved manner calculated to insure the 
greatest accuracy and correctness of re- 
sults. 

Quoting again from the paper: 
“Steam was kept as steadily as possible 
at an average pressure of 113 pounds 
per square inch, and was supplied very 
dry from the superheater to a Corliss 


engine made by Musgrave & Co. There 
was nothing special about this engine, 
except the application of Field’s arrange- 
ment; in fact, the engine had not a high 
mechanical efficiency, since the ratio of 
its brake horsepower to its indicated 
horsepower had been found by Professor 
Kennedy to be only 83 per cent.” 

No reference is made in the paper to 
the quality of the steam delivered to the 
engine other than that stated. However, 
I am inclined to believe, from an exami- 
nation of the ordinary Cornish boiler 
and a knowledge of its construction at 
that date, that the steam was but slightly 
superheated, if at all. Since the steam 
quality is unknown it is impossible to say 
how much effect it had on the economic 
results obtained, but probably it was a 
very small effect. 

It is stated that in Professor Ken- 
nedy’s test of the same engine, under 
nearly the same load conditions as those 
existing in the tests under discussion, 
and running as an ordinary steam engine, 
the steam consumption was 31 pounds 
per indicated horsepower-hour. 

A summary of the principal results 
of Professor Jamieson’s tests is given 
in the following table: 


SUMMARY OF THSTS 


{ Novem- Decem- 
1894 1894 
3 hours, 
Duration of trials.......... 5 hours { 20 min- 
utes 
Mean cross-sectional area of 
cylinder, square inches... 280.8 280.8 
Length of stroke, feet...... 2.997 2.997 
Mean revolutions per minute 81.66 82.23 


Mean boiler pressure, by 

gage, pounds per square 

113.4 113.1 
Mean initial cylinder pres- 

sure by indicator cards, 

pounds per square inch, 

Terminal pressure by indica- 

tor cards, pounds per 

square inch gage........ 
effective pressure, 

pounds per square inch... 32 13.4 
Mean pressure of hot-air sup- 

ply, pounds per square 


Mean temperature of hot-air 

supply to inside of cylin- 

der, degrees Fahrenheit... 553 530 
Mean indicated horsepower. 136.75 57.6 
Mean brake horsepower.... 104.6 32.5 
Mechanical efficiency, per 

steam per indicated horse- 

power-hour, pounds...... 18.6 21.4 
steam ver brake  horse- 

power-hour, pounds...... 24.26 37.9 
Coal per indicated  horse- 

power-hour, pounds...... 2.45 3.2 


It is stated that the several alterations 
which had to be made on the original 
engine, in order to convert it to the 
Field’s system, were very simple, as they 
merely consisted in putting on new 
covers with hot-air inlet valves and hot- 
air pipe attachments as shown. 

Regarding the amount of power ab- 
sorbed in driving the Root’s blower from 
the engine and heating the air, the quo- 
tation from the paper is as follows: “I 
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understand that Professor Kennedy esti- 
mated from his tests of this same engine, 
both before and after its conversion into 


. Field’s system, and under similar ‘con- 


ditions of load, etc., that about 5 per 
cent. of the indicated horsepower was 
absorbed in driving the Root’s blower; 
but that the heating of the air in the 


‘pipes placed in the boiler flue did not 


appreciably diminish the efficiency of the 


' boilers nor raise the coal bill per unit 


of water converted into steam. As I 
had an opportunity only of testing the 
engine after conversion I accept Profes- 
sor Kennedy’s first results, and, compar- 
ing them with my first day's test, I find 
that the Root’s blower lowered the me- 
chanical efficiency of the engine about 6 
per cent.” 


The low steam consumption at low 


loads (21.4 pounds per indicated horse- 


power at about % load) is very properly 
pointed out in the paper; but because of 
the low mechanical efficiency the steam 
consumption per brake horsepower is 
proportionately higher. Discuqsion of 
the paper brought out the fact that ap- 
proximately 20 pounds of air per minute 
was heated from 60 to 550 degrees and 
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It seemes strange, however, that this 
engine has not, since 1894, attained the 
prominence to which such a performance 
should entitle it. 


A New Boiler Rating 


An interesting and important result 
of the increasing efficiency of mechanical 
stokers is the creation of what is prac- 
tically a new boiler rating. Performance 
has curiously outstripped theory, and 
mechanically fired boilers are found 
which give a horsepower on about 6 
scuare feet of heating surface, over 
long periods, although boiler manufactur- 


TABLE 1 
Heating Surface 
per Horse- 
power, _ Flue Tempera- 
Square Feet \ ture, 
8.6 585 
6.8 652 
5.8 720 
4.9 787 
4.3 855 


ers and the engineering textbooks allow 
10 feet per horsepower, or even more. 
The first purpose of the mechanical 
stoker was to secure more steady, effi- 
cient and economical burning of coal 
than was easily practicable with hand 
firing and to cut down the cost of labor. 


TABLE 2 
Heat 
Surface, 
per Flue Builders’ |Duration 
Horse- | Tempera-| Rating, | of Test, 
Plart Type of Boiler | power ture Per Cent. | Hours 
Narragansett Electric Lighting Co...... Bo & W. 5.5 544.2 180.4 8 
Geary W. T. 6.4 430 155 16 
Commonwealth Edison Go....... erecieatt BL & W. 4.97 588 201 7.5 
Everett Mills....... 6 599 150 39 
N. ‘Y. Edison Waterside............... B. & W. 5.48 550 179 8 
Old Colony Street Railway............ B. & W. 5.25 599 190 12 
Went Albany .. Franklinand) | o. 543 193 | a4 
New York Central Ratlroad............ Edge Moor {| 
B. & W. 5.14 485 194.5 9 


forced into the engine cylinder. This 
is equivalent to an extraction of 2180 
B.t.u. per minute from the stack gases, 
or to the conversion of less than 2% 
pounds of water into steam per minute 
from and at 212 degrees Fahrenheit. 

No inferences can be drawn from the 
performances of the Field engine re- 
garding the probable performance of the 
Christie engine, for the cycles on which 
they operate are very different. The 
Field engine used hot air delivered to it 
under pressure and utilized what would 
be waste heat passing up the boiler 
stack. The introduction of air at a tem- 
perature of 550 degrees Fahrenheit at 
the commencement of the exhaust stroke 
certainly must have a beneficiai effect in 
keeping up the metal temperatures. And 
with an initial temperature of 550 de- 
grees, the temperature at the end of 
compression must certainly have been 
such as to superheat steam entering at 
114 pounds pressure and thus largely 
prevent ‘loss by cylinder condensation 
and other heat losses. And this is all 
that was claimed for this engine. 


But ability to carry a large overload: was 
a requirement which a stoker soon had 
to meet if it was to be successful. Then, 
from carrying a temporary overload to 
take care of a peak in the power demand, 
it became practicable for certain stokers 
to carry an overload of 50 per cent. for 
practically all the time. This steady per- 
formance was equivalent to a new rating 
for the boilers. Only the gravity under- 
feed type of stoker can show this per- 
formance throughout a reasonably long 
test, for, although some types can carry 
an overload for short periods, at the end 
of about four hours the necessary hand 
cleaning of the fires seriously cuts down 
that all-day efficiency. Therefore, the 
interesting result is that an underfeed 
stoker, capable of economically burning 
60 to 70 pounds of coal per square foot 
of grate and automatically cleaning fires 
without checking the combustion or low- 
ering the furnace temperature, has given 
a new boiler rating of about 6 square 
feet per horsepower for continuous ser- 
vice. 


How far in advance of current theory 


November 7, 1911 


this is will appear from a comparison of 
some actual boiler tests with the require- 
ments as laid down in Kent’s handbook 
and as expressed in the rating basis of 
the best builders. 

Kent prescribes 11.25 square feet of 
heating surface per horsepower, and he 
quotes the requirements of the American 
Society of Mechanical Engineers’ com- 
mittee of 1899 to the effect that on this 
basis a boiler should be able to carry 
an overload of at least one-third its 
rated capacity when being pushed re- 
gardless of fuel economy. 

How far behind performance are these 
requirements is shown by the two accom- 
panying tables. The first is Kent’s esti- 
mate of the forced capacity of a series 
of heating-surface units and the flue-gas 
temperature which corresponds in each 
case. It should be noted that with a 
heating. surface of 5.8 square feet, Kent 
gives a flue temperature of 720 degrees 
Fahrenheit, which means that the fur- 
nace is wasting much fuel up the stack 
in order to get the high rate of combus- 
tion. Kent’s figures are shown in Table 1: 

Then compare the results given in 
Table 2 from Taylor stoker tests. 

Several important features should be 
noted. In the first place, Table 2 shows 
that it is possible for a stoker to carry 
from 150 #0 195 per cent. of rated load 
for periods which would include several 
hand cleanings of the fire for any other 
type. This is the first essential to the 
ability of a stoker to carry a continuous 
excess of rating. The next point is that, 
even with 190 per cent. of rated load, 
the flue temperature does not exceed 600 
degrees Fahrenheit—that is, the waste of 
fuel up the stack is not seriously detri- 
mental. In several of these cases the 
flue temperature is noticeably low. 


Boiler Inspectors Meet at 
Boston 


The second semi-annual meeting and 
banquet of the American Institute of 
Steam Boiler Inspectors was held at the 
American house, Boston, Mass., on Tues- 
day evening, October 24, and was largely 
attended. 

Arrangements were made by the edu- 
cational committee for outside talent to 
speak, it securing the services of H. 
M. Feldman, representing the Chandler & 
Floyd Company, who gave a very inter- 
esting talk on the manufacture of Pitts- 
burg “pure brand” American ingot iron, 
manufactured by the Allegany Steel Com- 
pany. A. M. Lloyd, representing the Cen- 
tral Iron and Steel Company, gave a very 
interesting as well as humorous talk. 
Frank S. Allen, chief inspector for the 
Hartford Steam Boiler Inspection and 
Insurance Company, was the next speak- 
er, and the relation of his experiences 
during 40 years of steam-boiler inspec- 
tion was immensly enjoyed. 
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The American Institute of Steam Boiler 
Inspectors is an educational and social 
organization and has had a very rapid 
growth. It has among its members, 
boiler inspectors from all parts of the 
United States, Canada and Alaska. 
Thomas G. Ranton, 112 Water street, 
Boston, Mass., is secretary. 


Engine Badly Wrecked 


By E. B. EMERSON 


On the morning of October 8, at the 
the plant of the Canton (Ohio) Sheet 
Steel Company, a 20x36-inch Corliss en- 
gine running at a speed of 100 revolu- 
tions per minute was completely wrecked. 
The engine was used to drive a 400- 
kilowatt ‘alternating-curre it generator. 

Steam was furnished by four water- 
tube boilers. At the time of the wreck 
there was only one boiler in service, it 
being the one farthest away from the en- 
gine. The boilers were connected to a 
14-inch header and the wrecked engine 
took its steam from the end of the header 
through an ell, reducer and 7-inch pipe 
which in a half-circle bend dropped to 
the steam chest 10 feet below the level 
of the header. The header had a slight 
fall toward the engine and was not pro- 
vided with a separator, trap or other 
means of draining the condensing water. 
It being Sunday, only the engine was 
drawing steam from the header, and it 
would appear that enough condensation 
went over into the cylinder to cause all 
the trouble. 

The steam chest was cracked from end 
to end. The wristplate stud was broken 
off, the piston rod pulled out of the pis- 
ton head and the connecting rod was 
bent. The cap of the main bearing was 
broken into two parts, the main-bearing 
pedestal was split in half and broken 
off, the outboard box was broken and 
the eccentric cracked. The reach rod and 
all of the steam- and exhaust-valve rods 
and the trip collar and dashpot rods were 
bent and there were several other minor 
cracks and bends. 

The entire trouble could have been 
avoided by the installation of a separator 
at the engine. Also, the header should 
have been properly drained. 


OBITUARY 


As briefly announced in Power of 
October 31, Robert Mather, chairman of 
the board of directors of the Westing- 
house Electric and Manufacturing Com- 
Pany, died at his home in New York 
City, on October 24, of acute peritonitis. 

Mr. Mather was a fine example of that 
Stroup of American railroad men who be- 
“an their business lives in the shops and, 
thus equipped with a thorough working 
knowledge of mechanics, rose by their 
often unaided efforts and keen grasp on 
“pportunities to positions of great re- 
‘Ponsibility. 

Born at Salt Lake City in 1859, Robert 
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Mather was educated in the Galesburg 
(Ill.) public schools, leaving the high 
school at the age of 13 because he had 
to earn his own living. For three years 
he was learning the manufacture of 
telegraph and switchboard apparatus, 
when he secured a position in the master 
mechanic’s office of the Chicago, Burling- 
ton & Quincy Railroad at its Galesburg 
shops. Having meanwhile prepared him- 
self for college in his spare hours, he 
entered the freshman class of Knox Col- 
lege in 1877. His money being exhausted 
at the end of his first year, young Mather 
resumed his work in the railroad office. 
Reéntering Knox, he graduated in 1882 


RoBERT MATHER 


with the degree of A. B.; in 1885 he re- 
ceived his A. M., and in 1907 the honor- 
ary degree of LL. D. 

Having been previously admitted to 
the bar, Mr. Mather, in 1889, became local 
attorney and from 1894 to 1902 general 
attorney of the Chicago, Burlington & 
Quincy Railroad. 

He held high positions in the executive 
boards and directorships in several of 
the largest railroads in the country. 

In January, 1909, Mr. Mather was 
made chairman of the board of directors 
of the Westinghouse Electric and Manu- 
facturing Company, and thereupon sev- 
ered most of his railroad connections. 
He was also a director of the Equitable 
Life Assurance Society of the United 
States, the Mercantile Trust Company, 
the Havana Electric Railway Company, 
the Westinghouse Lamp Company, the 
Canadian Westinghouse Company, the 
R. D. Nuttall Company, the Niagara, 
Lockport & Ontario Power Company, the 
Perkins Electric Switch Manufacturing 
Company, the Bryant Electric Company, 
the National Bank of the Republic, of 
Chicago; the Chicago, Rock Island & 
El Paso Railway Company and general 
counsel of the Chicago & Alton Railroad 
Company. 

Mr. Mather was married in Detroit in 
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1892 to Alice Caroline, a daughter of 
Horatio Jell, of Walkerville, Canada. 


Isolated Plant Victory 

It is said that the Henry Siegel Com- 
pany, which has been using the Edison 
service in its department stores upon 
Washington street, Boston, will, as soon 
as its present contract expires, put in 
its own plant, and has already com- 
menced to accumulate apparatus for that 
purpose. 


PERSONAL 


William Scott Taggart, member of the 
German Society of Mechanical Engi- 
neers and the Textile Institute, has 
opened offices at 22 Bridge street, Man- 
chester, England, as a consulting engi- 
neer in general-engineering and textile 
work. 


C. D. Chasteney has resigned his posi- 
tion as sales manager of the De Laval 
Steam Turbine Company, of Trenton, 
N. J., having acquired an interest in the 
Turbine Equipment Company, of 30 
Church street, New York, which company 
represents the De Laval Steam Turbine 
Company in New York State, parts of 
New Jersey and Connecticut. Mr. 
Chasteney was graduated from Stevens 
Institute of Technology in 1901 and has 
been with the De Laval Steam Turbine 
Company since the organization of the 
American company, over 10 years ago. 


SOCIETY NOTES 


In connection with the New England 
textile exhibition, to be held in the build- 
ing of the Massachusetts Charitable Me- 
chanics Association at Boston, com- 
mencing April 22, it is proposed to run a 
power section under the auspices of the 
New England Association of Commercial 
Engineers. 


The largest and most successful en- 
tertainment and reception yet held by the 
Universal Craftsmen Council of Engi- 
neers, of Manhattan and vicinity, took 
place on Friday evening, October 27, at 
Lexington opera house, New York City. 
An interesting vaudeville performance 
was followed by a long dance program. 
There were present many prominent per- 
sons in the field of operating engineering. 


The annual banquet of the Engineers’ 
Blue Club, of Jersey City, N. J., was 
held at Columbian hall, on Saturday 
evening, October 28. Seated at the tables 
were about two hundred members and 
guests. John J. Calahan was the toast- 
master and introduced the following 
speakers: F. L. Johnson, James R. Coe, 
Charles F. X. O’Brien, Patrick Flannery, 
Mayor H. O. Wittpenn, Hon. Robert 
Carey, George F. Tenant, president of 
the board of education, Edward A. Mur- 
phy, Ph.M., John H. Foote and Frank 
Broaker. Between the speeches mem- 
bers of the New York “Bunch” enter- 
tained. 
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Moments with the Ad. 


There is a further side to 
this relation of the reader 
to the ads that wasn’t 
touched on by the man who 
wrote the letter on the scrap- 
book idea the other day. 


ua “It is very interesting,”’ 
says another man, “if you 
have a file of the paper to compare the ads 
otf —_-——_ firm 20 years ago and see the 
difference between the machine made by 
it then and now.” 


This idea of studying the development 
and evolution of a machine by following the 
ads through successive years, is a mighty 
interesting one. It is only another way of 
following the growth of the firm itself and 
observing how it has developed by adoption 
of the latest methods and has worked step 
by step to its present position. One can see, 
in an ad. study like that, how one firm has 
outrun another in the race for higher ef- 
ficiency,.arid again how a certain firm came up 
20 Or 30 years ago with a product so good that it 
has led the field ever since with few changes. 
One can see how new firms have started up 
with new products, products that have done 
away with losses and exasperating troubles 
in the power plant which 
you, maybe 20 years ago, 
thought you would have to 
put up with till the end of 
time. But always the in- 
teresting thing in that study 
of firms’ growth through 
the ads is to see who has 
gone ahead. Being a little 
better today than yester- 
day, and a little better yes- 
terday than the day before, 
is the real winner of belief 
in anything—man, firm or 
machine. 


A department 
for subscribers 
edited by the ad - 
vertising service 

department of 


There is another side to 
this comparison, though, 
quite asimportant. It’s the 
difference in the ads them- 
selves. 


What this is you can no- 
tice at once by putting a 
page of 20-year-ago ads be- 
side a page of today’s. 


Then the firms advertised their own names. 
Now they advertise their goods. 


Selling by advertising the firm name only 
was and is a left-over from the day when a 
proclamation that a firm was “Caterer to 
the King’’ was enough to sell its goods, no 
matter what the quality of the goods dished 
out by that same concern to the people who 
weren’t kings. | 


But today most firms talk about their 
goods, not themselves. And this is because 
there is more and more pressure on what the 
machine, the boiler, the lubricant, the valve 
themselves can do—no matter who makes 
them. 


All that change in the way of writing ads is 
due to a study of you, the 
reader and buyer. ‘The as- 
sociation with the quick, 
vigorous force of the up- 
todate power-plant paper 
has put you on the alert 
for things full of tdeas. 
Well, the only ad. worthy 
to be coupled with such a 
thing is itself fall of ideas 
—it’s the onlv kind of ad. 
that will get your eye. 


Look through PoweEr’s 
Selling Section, and see. 
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TRADE 


JENKINS 


MARK 


Luck Doesn’t 
Produce A 


Some engineers when they get hold 
of a valve that’s really efficient con- 
sider themselves lucky. 


As a matter-of-fact there’s absolutely 
no luck connected with the making of 
a good valve. 


It’s all hard, clear and concise know- 
ledge and years of experience,—it’s the 
employment of the best material used 
in the best way that enables us to 
make Jenkins Bros. Valves as good as 
they are. Take the valves illustrated: 


Good Valve 


Ask your dealer for Jenkins 
Bros. products. 
ting the genuine. , If he fails to 
supply you, drop us a line for 
name of nearest dealer who will. 


We'll be glad to send you a copy 
of our latest catalog. 


Jenkins Bros. Medium Pressure Gate 
Valves are tested to 500 lbs. hydraulic 
pressure and guaranteed for 175 lbs. 
working pressure. 


The Heavy Pressure Gate Valves are 
guaranteed to the most severe high 
pressure steam or water service. 


When you buy Jenkins Bros. Valves 
you eliminate luck and in its place get 
certainty—the certainty of getting a 
thoroughly reliable, dependable and 
efficient valve every time. 


Insist on get- 


Jenkins Bros. 


80 White St., New York 
35 High St., Boston 
133 N. 7th St., Philadelphia 
300 West Lake St., Chicago 
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Second Hand Machinery 


Hewes & Phillips Iron Wks...156 
Mitchell-Lewis Motor 8 

Stewart Co., Paul. 


Separators, Ammonia 


Direct Separator Co......... 92 
Harrison Safety Boiler Wks.. 77 
Separators, Oil 

Austin Separator Co 
Baragwanath & Son, ‘Wm. 104 
Direct Separator 92 
Harrison Safety Boiler Wks.. 77 
Nashua Machine Co......... 108 
Robertson & Sons, Jas. L.... 87 
Separators, Steam 

Awatin Separator 110 
Baragwanath & Son, Wm....104 
Direct Separator Co...... 
Griscom-Spencer Co......... 106 


Harrison Safety Boiler Wks.. 77 

Hughson Steam Specialty “€o. 98 
Nashua Machine Co..........108 
Patterson & Co.. Frank L.... 93 
Robertson & Sons, Jas. L..... 87 


Watson & McDaniel Co...... 134 
Whitlock Coil Pipe Co....... 100 


Sha fting, Alining and Level- 
ing Apparatus 


Cvenson GeO. 86 
Kinkead Mfg. Co...... 85 
Sight Feeds 

Richardson-Phenix Co, ..... -118 
Skylights 


Spray Nozzles 

Buffalo Forge Co............: 86 
Schiitte & Koerting Co....... 92 
Stokers, Chain Grate 
Babcock & Wilcox Co........139 
Stokers, Mechanical 
American Ship Windlass Co. “aa2 


Babcock & Wilcox Co........- 

MeClave-Brooks Co.......... 12 
Murphy Iron Works......... 116 


Under-Feed Stoker Company of 
America 112 


Strainers, Pump Suction 


Lagonda Mfg. Co...... .38d cover 
Strainers, Water 

American Injector Co........ 102 
Superheaters 

Babcock & Wilcox Co........ 139 
Parker Boiler Co...... 
Péwer Specialty 132 
Providence Engr. Works.....152 
Whitlock Coil Pipe Co....... 100 
Switchboards 

General Electric Co....... 


Westinghouse Elec. & Mfg. Co. 162 
Switches, Electric 


General Electric Co.......... 161 
Tachometers 
Schaeffer & Budenberg Mfg. Co. 85 
Schuchardt & Benwere. . 88 
Tanks 
Griscom-Spencer Co.......... 
Morrin Climax “Boiler Co. 137 
Tudor Boiler Mfg. Co. ere 
Wrient Bile. 110 


Taps, Stocks and Dies 


Bignall & C6... 208 

Curtis & Curtis 1 

Toledo Pipe Ma- 


Thermometers 

American Steam Gauge and 
Waive Mie. 74. 75 


Schaeffer & Budenherg Mfg. Co. 85 
Tools, Portable Repair 
Underwood & Co., H. B...... 158 
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Teols, Scraping 
Mound Tool & Scraper Co...,133 


Transformers and Convert- 
ers 

General Electric Co......... 161 

Westinghouse Elec. & Mfg. Co. 162 


Transmission, Power 
Columbia Rope Co........... 
Royersford Fdry. & Mach. Co. 139 
Masinaw Mig. Co... . 130 


Traps, Return 
Lytton Mfg. Corporation..... 108 


Traps, Steam 

Albany Steam Trap Co...... 108 
American District Steam Co.. 93 
Anderson Co., V. 1) 1 
Automatic Steam Trap «& 


Davis Regulator Co., G. M... 98 
Direct Separator Co......... 92 
Flinn, Richard 1,7 
(;riscom-Spencer Co... ...... 06 
Ilarrison fety Boiler Wks.. 77 
79 
Lytton Mfg. Corporation..... 108 
paorenenG Mire. 110 
Nashua Machine Co......... 108 
Newhall Engr. Co., Geo. M...109 


Open Coil Ileater & Purifier Co.104 
Reliance olumn Co...132 


Schutte & Koerting Co....... 92 
Tillotson Humidifier Co...... 112 
Watson & McDaniel Co...... 134 
110 
Traps, Vacuum 

Griscom-Spencer Co......... 106 
Lytton Mfg. Corporation..... 108 
Nashua Machine Co.......... 108 


Open Coil Heater & Purifier Co.104 
Tube Cleaners 


Chesterton €o., A. 88 
Dalleit Co. , Thos. 140 
7 
Garlock Packing Ce......... 9 


IIuyette Co., Paul B. 
Johns-Manville Co., H. Ww. 107 
Lagonda Mfg. Co.......3d cover 
115 
Pierce Co., Wm. B...... 2d cover 
Robertson mone, Jas. L....... 87 
sherwood Co........6.. 122 


Simonds & Co., G. L.........139 
St. John, G. C 


Tube Cutters 


Armetong Mis. 102 
Lagonda “Mfg. 3d cover 
Liberty Mfg. Co..... 
Tube Expanders 

Liberty -Mfg. Co..... 7 
Tube Protectors 

..140 
Tubing 

Johns-Manville Co., H. W..89, 107 


National Tube Co. .90, 91 
Pennsylvania Flexible Metallic 

Tubing Co 14 
Tubing, Metallic 


Pennsylvania Flexible Metallic 
Tubing Co 144 


Turbines, Centrifugal 
Terry Steam Turbine Co......158 
Turbines, Generating 
General Electric Co.......... 161 


Turbines. Sterm 


De Laval Steam Turbine Co. 
General Electrie Co 


Hooven. Owens. Rentschler Co. 1 
Turbine CO. 126 
Sturtevant Co.. B. F........ 158 
Terry Steam Turbine Co..... 158 
Tnions 

meee Co... 102 


Dart Co.. M 


Valve Disks 


Allan & Son, A.. 
Diamond Rubber 132 


Valve Reseating Machines 
Leavitt Machine Co......... 103 


Valve Washers, Leather 
Schieren Co., Chas. A........ 129 


Valves, Ammonia 


Chapman Valve Mfg. Co..... 101 
Monarch Valve & Mfg. Co.... 98 


Valves, Angle 

Homestead Valve Mfg. Co.... 96 
Lunkenheimer Co. 4 
Monarch Valve & Mfg. Co.... 98 
ational ‘Taupe Co. 90, 91 
New Bedford Valve Mfg. Co... 96 


Valves, Automatic Cut-Off 
Iloward Iron Works......... 96 
Lagonda. Mig. Co....... 3d cover 
Valves, Back Pressure 
Ilughson Steam Specialty Co. 98 
McGowan Co., John H....... 134 
Schutte & Koerting Co....... 92 
Valves, Blow-off 

VAIVE COs 97 
Ifomestead Valve Mfg. Co.... 96 
79 
Lytton Mfg. 108 
Powell. Co., 101 
Yarnall- Gaus 95 


Valves, By-Pass 
Mason Regulator Co......... 95 
Monarch Valve & Mfg. Co.... 98 
Nelson Co 
Valves, Check 
Greene, Tweed & Co.. 

120, 4th cover 


Kennedy Valve Mfg. ‘Co 
Lumkenneimer CoO... 
Monarch Valve & Mfg. Co. 98 
National Tube Cox... 90, 91. 
99 
Northern Equipment Co...... 140 


Valves, Cylinder Relief 
American Steam Gauge and 


Ilomestead Valve & Mfg. Co.. 96 
Lunkenheimer Co............ 
Valwes, Exhaust Relief 
79 


Nelson Valve Co 


Valves, Free Exhaust 
Davis Regulator Co., G. M.... 98 


Schutte & Koerting Co....... 92 
Valves, Gate 
Chapman Valve Mfg. Co...... 101 


Tetroit Lubricator Co........120 
Greene, Tweed & Co.. 
120, 4th 


Kennedy Valve Mfg. Co...... 101 
Tunkenheimer (Co............ 4 
Monarch Valve & Mfg. Co.... 98 
National Tube Co......... 90, 91 
Pittsburgh Valve, Fdry. & 
Valves, Glohe 
Detroit Lubricator Co....... 120 
Tunkenheimer Co... .. 4 
National Tube Co......... 90, 91 
Nelson Valve CoO. 9 


9 
New Bedford Valve Mfg. Co.. 96 
Pittsburgh Valve. Fdry. and 


Construction Co... 
Valves. Piston 
158 
Nelson 006 99 
Valves, Pop 
@ Co. 96 


Valves, Pump 
Garlock Packing 


tutta Pereha & a Mfg. 

133 
Jenkins 79 
York Belting & 
Peerless Rubber Mire. Co..... 8 
Power Snecialtv 132 
Schade Valve Mfg. Co....... 101 


Valves, Reducing 

Davis Regulator Co.. G. M.... 98 
Hughson Steam Specialty Co. 98 
Lytton Mfg. Corporation.....108 


Mason Regulator Co......... 95 
Schade Valve Mfg. Co........101 


Schutte & Koerting Co....... 92 
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Valves, Reducing —Cont. 
Valves, Regrinding 


Lumkenheimer Co. 4 
National Tube Co......... 90, 91 


Valves, Regulati 


lbavis Regulator Co., M. 
Engineers’ Appliance Co. 
ILughson Steam Spec. Co 


. 98 
The.101 
98 
Lunkenheimer Co 


4 
Lytton Mfg. Corporation..... 108 
Mason Regulator Co......... 95 
Nelson Valve 99 
96 


Schade Valve Mfg. Co........101 
Squires Co., C. FE 
Valves, Return Stop 


Locke Regulator Co.......... 115 


Valwes, Safety 
American Steam Gauge and 


Crosby Steam Gage’ & Valve 

Detroit ‘Lubricator 120 
79 
Kunkle & Co., B..B......... 96 
Lagonda Mfg. Co 3d cove: 
Lunkenheimer Co............ 4 
National Tube Co........ 90, 91 
Pittsburgh Valve, Fdry. and 

Power Wis 101 
Valves, Check 
Lagonda Mfg. Co.......é 3d cover 
Co., Ino. B......... 95 
Schutte & Koerting Co....... 92 
Valves, Superhenated Steam 
Chapman Valve Mfg. Co..... 101 


Lunkenheimer Co. .......... 
Nelson Valve Co... 99 


Schutte & Koerting Co....... 92 
Valves, Tank 

engineers’ Appliance Co..... 101 
Memen (00... 99 
Schade Valve Mfg. Co 101 
Valves, Throttle 

Detroit Lubricator Co........ 120 


Valves, Trip Throttle 
Schutte & Koerting Co....... 92 
Ventilators 


Green Fuel Economizer Co. ...113 
6 
Schutte & Koerting Co. 92 
Sterling Blower Pipe ‘Mire. 
Vises 
Armetrong Mig. Co. 102 
Curtis & Curtis Ce... 103 
& Co., J. 126 
Water Columns 
American Steam Gauge 77 
4. 75 
7 
Lunkenheimer (o............ 4 
National Tube Co.........90, 91 
Reliable Water Gauge 140 


Reliance Gauge Column Co..... 182 
Robertson & Sons, Jas. L.... 87 
Water Softening Apparatus 


Dearborn Drug & Chemieal 

Graver Tank Works, Wm.... 141 

Harrison Safety Boiler Wks.. 77 


Tube Co... 90, 91 
New York Continental Jewell 
Putration Co., The. ....... 145 


Scaife & Sons Co... Wm. B....132 
Weighers, Coal 


Flectrie Weighing Co........ 107 
Weighers, Water 
Rvery CO. 145 
Whistles 
American. Steam Gauge and __ 
Worve Mitr, 74, 75 
aw Steam Gauge & Valve 
Wrenches, Nut and Bolt 
Mie. Co. 144 
Williams & Co., J. H.......- 126 
Wrenches, Pipe 
Armstrong Mfg. Co.........- 102 
Corts & Curtis Co... 103 
Willams & Co., J. H.... 126 
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Can 
Where Others Go 


The only difficult part of GOING UP is in making up 
your mind to START. After that, the road is smooth, 
and the higher you go the easier it becomes. You may be 
working under such circumstances that advancement seems 
impossible, but YOU CAN GO UP. You may now have a 
fairly good position, but you can go still higher. Just follow 
the example set by thousands of I. C. S. students who have 
made good and are making good. 


Every month an average of over 400 students of the 
International Correspondence Schools voluntarily report an increase in their earnings. 
The I. C. 5. actually takes the workingman by the hand and helps him to prosperity. 
Think of a man who a short time ago was earning but $10 a week and is now 
earning five times that amount. 
Think of a day laborer being qualified as superintendent by I. C. S. training. 
These are not exceptional cases. There are thousands and thousands of them. 
The I. C. S. will tell you who they are and where they are. 
Architects, Engineers, Electricians, De- 


International Correspondence Schools 
Box 979, SCRANTON, PA. 


Please explain, without further obligation on my part, how I can qualify for a larger 
salary and advancement to the position, trade, or profession 
before which I have marked X. 


signers, Draftsmen, Inventors, have been 
and are students of the I. C. S. Large 


employers of labor regard I. C. S. training 
as proof of ability. 

If 
Mark 
and mail the coupon at once, and the 
If 
you are not perfectly satisfied you are 


Do you doubt its power to help you? 
you do, here is an offer to prove it. 


I. C. S. will send you more evidence. 


under no obligation to proceed further. 


Electrical Engineer 
Electrical Mach. Des. 
Dynamo Foreman 
Electric Lighting 
Electric Railways 
Electrician 
Telephone Expert 
Concrete Construct’n 
Mechanical Engineer 
Machine Designer 
Mechanical Draft. 
Patternmaking 


Machinist 

Tool making 
Molding 
Blacksmithing 
Civil Engineer 
Stationary Engineer 
Gas Engineer 
Refrigeration Eng. 
Sheet-Metal Drafts. 
Marine Engineer 
Mining Engineer 
Structural Engineer 


Chemist 

Assayer 

Commer’! Illustrat’g 
Bookkeeper 
Stenographer 


Civil Service Exams. 


Commercial Law 
Architecture 
Contracting & B’ld’g 
Advertising Man 
Window Trimming 
Automobile Running 


= 
= 


Street and No.___ 


City 


~ 


e Present Occupation 
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